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PREFACE, 


In conseq^uence of my obtaining from India ne^ observations, of 
which many within the last two years only, the publication of this 
volume was materially delayed; whilst at the same time they presented 
welcome materials for testing theoretically and practically the results 
which we had obtained from our travels and onr own registers. 

Also tbe unexpected modifications resulting for some of the prin- 
cipal conditions of the distribution of heat — snch as the rise of the 
thermal equator in the very height of the rainy season as far north as 
32° degrees of latitude, the remarkable difference in the decrease of 
temperature with latitude between autumn and the cool season; or, as 
in High Asia, the unexpected deviation in many regards from what I 
formerly had occasion to observe in the Alps in reference to the 
thermal conditions of the borders, valleys and glaciers — are other ele- 
ments which mnst be alluded to as haying required exceptional time 
and labour. 

The provinces are brought into ten groups for India, and four 
for High Asia. In the topographical details preceding the different 
groups it was occasionally unavoidable to allude to causes of the same 
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nature leing of influence here and there, but so it had to be done 
for making the more apparent what is analogous and what is not. 


The elaboration is detailed in the introductory part of this 
volume; the methods of deducing the means had to be analysed 
with special care, the comparison of previous publications with the 
numerical details of the original registers now in my hands showing 
but too often a quite arbitrary combination of hours. Attention must 
be drawn in this regard to the combination of Sunrise and Four o’clock 
in the afternoon (SR. andT’^p.M.) by the plain mean of which a very 
favourable daily mean is obtained from two hours only; if 10^ a.m. is 
added the variation also of pressure and wind becomes sufficiently well 
defined. For showing the daily range together with the calculation, 
or the final correction employed, the observation at sunrise and that 
of an hour in the afternoon are given besides the mean resulting; 
wherever the observers’ registers allowed to do so Four o’clock p.m. was 
chosen for the afternoon. The original materials contained for every 
station a great deal more; the additional hours, though not used for 
the calculation, afforded many a data for the better defining the 
character of the climate. 

Where the observations were not as detailed as nsnal, no deci- 
mals are added to the resulting means ; the decimal 0 • 5 when 
dropped was not counted over. I was the more induced to adopt this 
rule since experience had shown me that most observers when esti- 
mating fractions of a degree have a slight tendency to read rather a 
little too high. Brackets are added where either the materials were 
incomplete in the registers, or where, as seen in the tabular arrange- 
ment of the results, one year only existed for a month, whilst several 
years could be combined for the other months. 

The hourly variations in the daily and yearly period had to be 
given only for some stations. Next to these tables the comparison of 
the therm ometrical scales has still to be mentioned; I gave it with so 



PEEFAOE. 


XI 


much detail, following a special plan of the Indian Meteorological 
Committee, since in this form only it sufficiently saves all trouble in 
comparing data from continental works with Indian and Himalayan 
climate. 


Insolation and radiation, though important also by their power- 
ful influence upon the temperature in the shade, could he alluded to 
here only in reference to the principal modification: the difference result- 
ing for dry and moist climate; in the next volume these observations 
and experiments shall be gone through in comlfination with the optical 
phenomena; a preliminary communication has appeared already in 
the Bulletin of the Munich Academy. 


Special care had to be taken in reference to Hill-stations also in 
India proper; they are a matter of the greatest importance for the 
location of European troops. Besides the larger official papers, and 
labours like those of Sykes, Hodgson, and Macpheiison, quoted in 
the meteorological literature, much information was obtained after our 
departure by correspondence, since so much had been done by govern- 
ment for ascertaining the sanitary conditions. Notwithstanding the 
difficulties of the protection of Europeans which will ever remain, 
at present already the advancement in the knowledge of climate and 
sanitary rules has shown from year to year a beneficial effect The 
returns which have been issued from the Army Medical Department 
relating to the health of the European forces in India for 1862, show 
the deaths to have been only 25 -GS per 1000, being nearly a third 
under the proportion of 1861. The mortality in the Madras Presidency 
was 20*83 per 1000; Bombay 24 *60; and Bengal (where the majority 
of the troops are quartered), 27 * 55. Informations obtained in the 
coiirse of publication allow us to expect even 21 to 22 as the average 
for the year 1864 to 1865. 
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Cooperation was the more valuable in researches on Indian 
Meteorology as the present work is the first for which it is the special 
object. It therefore affords me great pleasure to draw attention here 
already to the contents of the Parliamentary Sanitary Reports which 
were called forth in 1859 by Lord Stanley to whom, also personally, 
we are indebted from the beginning of our publications for important 
and various assistance. 

In India a Meteorological Committee of the Asiatic Society of 
Bengal has recently been formed, a private support to this branch of 
science, originated by that same gentleman-like and personal interest 
which, in every regard, has made contributions from Indian residents 
a treasure for Europe. 

The alphabet used for the transcription is added also in the pre- 
sent volume in a tabular form to tlie introductory part; in connection 
with the geographical glossary contained in the preceding volume I 
had occasion to explain the principle adopted. 
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PART OF THE ATLAS IN SPECIAL EEFEBENCE TO VaL. lY. 

IlLUSTBATIOM 01' SHE MbTEOROLOGT OP LtDU AND HjGH AsIA. 


1. Temperature of the Air: 

Plate No. 1. Numerical Table of mean Temperature ] for India 

„ No. 2. The Isotbermal Lines of tbe Year • • • f and 

„ No. 3. The Isotbermal Lines of tbe Seasons . j the Arcbipelago. 

„ No. 4. Stations of Isothermal Profiles of High Asia, 

General -variation of temperature, and Chart of the Indian tropical sanitaria, 

Also the plates of panoramas and -views till no-w published in the Atlas, twenty-nine in number, had 
repeatedly to be quoted in reference to their meteorological features. 



ERRATA AND ADDENDA. 


The numerical table of the mean temperature of India and the Archipelago, Plate No. 1 of the 
meteorological part of the Atlas, had to he printed some time before the greater part of the stations 
in the text and various corrections and additions more recently obtained therefore came too late to 
he applied in the table. The errors referring to this table alone follow separately. 


Page 40 line 2, for two systems read a system 

„ 41 „ 10, after in reference to the variability add 

when the proportions of the coordinates 
are fixed 

„ 48 „ 21, for plate 3 read plate No. 4 

„ 115 „ 20, for groups read crops 

„ 117 „ 30, for Bolelah read Boleah 

„ 197 and table Group 2 Barrakpiir, Dec. to Febr., for 
69 ’6 read 68 '9 

„ 257 and table Group 3 Lakhnau, March to May, for 
71 ‘6, read 85'8; June to Aug., for 
Sd'0,rcad 87' 2; Year, /or Id read 78' 8 
„ 285 line 5, for 1844 read 1854 
„ 316 title of page, for Sisah41di read SitaliAldi 
„ 325 „ „ „ for Bandelkanb read Bandelkiiand 

line 1, for Kaladgiii read KAL-Anam 
„ 337 title of page, for Himalaya read central HimMaya 
„ 494 line 3, for lat. 28“ 38' read lat. 29“ 38' 

„ 512 stationDalhousie, March to May, /or ((>0 ' 6) read (60 ’ 7) 
„ 507 title of page, for HimMaya read northwestern 
Himalaya 

„ 529 station Kanam, Sept, to Nov., for 84'8 read 54'8 
„ 532 station Skardo, Dec. to Febr., for 35 read 34 '7 
Numerical Table, Plate No. 1 
Group 2, station Chaiab4sso, Jan. for 67 ’0 read 63.6. 

D. J. F., for 67' 6 read (J6’5. Year 
for 78'2 read 77'9 

„ 3, „ Mozafarpur, J. J. A i for 84' 7 ?'CC(cZ84'6 


Group 4, station! 


5, 

?7 

n 

G, 

11 


G, 

11 

?9 

G, 

11 


7,1 

11 

>7 

7,1 

11 


7,1 

11 

n 

7,1 

59 

97 

7,1 

for 

99 

7,2 

for 

79 

9, station 

71 

9 

57 

71 

9 

55 

71 

10 

55 

79 

10 

59 


57-6. Year 75-2 
k, J. J. A., for 88 '1 read 85 '1. 
Year for 80' 0 read 80 4 
Chikaldah, Latitude, for 22° 50' read 
20“ 50'. New materials are added 
in the text, Tol. IV., p. 321. 
Kokonada, for long. 12“ 14' read 72“ 14' 
Sainulkottah, Year, for 77'() read 76' 7 
Bijapur, Year, for 81 ’7 read 81 "0 
Dharv4r, S. 0. N, for 11' 2, read 74 "6 
Year, for 74 read 74 '8 
Kadapa, D. J. F., for Id'l read 76-9 
KaiAdghi, Year, for 78 '8 read 78 'G 
Phaltan. read Phaltan 
7, 2 for Manantsadi read Manantviidi 
9, station Koloiubo, S. 0. N., for 78 '4 read 79.4 
Mliteli, Year, for 11 '0 read 76 ’0 
Trinkonomah', M. A. M., for 82 8 read 
84 '8. Year, for 83 '0 read 83 '5 
Eanjuvdngi, B. J. F., for 80 ’ 0 read 80 ‘ 1 
J. J. A., for 78 '4 read 79 '1 S.O.N., 
for 80'8 read 80'0 Year, for 79 "8 
read 79 '9 

BatAvia, J. J. A., for 78 '7 read 79-0 
Year /or 79-0 read 79-1 
„ 10 for SarSvak read Saravak 

“Remarks” line 8, for Thonghu read Tonghu 


Plates Nos. 1 and 4. In reference to the isothermal line of 73° Fahr., new data from Eastern Bengal 
and Assam had allowed me better to define its form and had altered it in. the eastern part of the iso- 
thermal chart. In the isothermal lines of India, Plate No. 2, it sinks, from 35° of lat. N. on the western 
border, to 29° of latitude near the eastern border. More recent materials showed it to descend there 
nearly a degree lower, as represented on Plate No. 4, together with the numerical details of High Asia. 



ALPHABET USED EOK TEANSCRIPTION. 

a (a a a a); a; b (bli); ch (clib); d (dh); e (e e e); f; g (gh); h; i (i i); j (jh); k(kb), kh; 1 (Ih); 
m; n; o (5 5), 6; p (ph); r (rli); s; sh; t (th); u (u u), ii; v; y; z. 

RULES OF PRONUNCIATION. 

The system of the transcription adopted is explained in Yol.. py. 66—70, and Vol III., 

pp. 139-160. 


Vowels. 

1. a, e, i, 0 , u, as in G-ermaji and Italian. 

2. a, d, ii, as in. German. 

3. Diphthongs give the sound of the two component 
vowels combined. Diaeresis is marked by the 
accent falling on the second of the two vowels. 

4. - above the vowel makes the vowel long. 

In general we considered it unnecessary to add 
this sign when the accent coincided with it and 
the omission would not influence the correctness 
of the pronunciation. 

Short vowels are not separately distinguished. 

5. above a and e (a e) is a sign of imperfect 
phonetic formation, similar to the open u in hut, 
and e in herd. 

6. - below a indicates the deep sound, like a in 
wall. 

7. ” above a and o indicates a nasal sound, like 
a and o in the French words gant and son; 
also e, i, and tL had to be introduced for 
marking the nasal sound of e, i, and u; in the 
nasal diphthongs au and ai, we make the sigu 
over one only, though both have the nasal 
sound. 


Consonants. 

1. b, d, f, g, h, k, 1, m, n, p, r, s, t, are pronounced 
as in German and English [the variations 
occurring in the pronunciation of g, and h (in 
English) excepted]. 

2. h, after a consonant is an audible aspiration, 
except in ch, sh, and lA. 

3. ch, as in English (church). 

4. sh, as in English (shade). 

5. kh, as ch in German (hoch). 

6. j, as in English (just). 

7. V, as the w in German (Wasscr), being different 
from V in very, and w in water. 

8. y, as y in the English word yes, Or j in the 
German ja. 

9. z, soft, as in English. 

Accents. 

' marks the syllable on which the accent falls, 

whether the syllable be long or short. 

Alphabetical Registers. 

In our alphabetical registers the letters follow 

in the order of the alphabet, irrespective of the 

signs attached to them. 


GENERAL REMARKS. 


The measurements of heights and distances are 
given in English feet, the miles also are English. 

All the heights are absolute, referring to the 
level of the sea. 


The latitudes are North unless separately 
marked by S as southern; the longitudes are referred 
to the meridian of Greenwich. Adopted longitude 
of the Madras Observatory: 80° 13' 56" East Green. 


The readings of the thermometer are given in Fahrenheit. 




PART I. 

m ODTLfflES OP CUMATE 

AND 

THE VARIATION OF TEMPERATURE 


ERRATUM. 


p. 589 line 17 for 9,100' read 8, 900'. 




I. ARRANGEMENT OF THE METEOROLOGICAL VOLUMES. 


A. Temperature, Moisture, Rain. B. Pressure, Wind, Optical Phenomena, Physical and Chemical Experiments. 
Climate in general described, together with the details respecting Temperature, 


All analysis of tlie physical and clieinical qualities of the atmosphere, experiments 
and details concerning the heating power of the Sim, and its modification in acting upon 
solid or liquid surface — such are the elements from which natural philosophy in most 
of the general works on meteorology has started for fiicilitating the interpretation of 
what we observe. 

For the observations and materials collected during the travels from 1854-58 I pre- 
ferred beginning in this volume with the characteristic of climate and the observations 
about temperature, moisture, and rain. For India and the countries to the north of it, 
where a region of excessive heat is . followed next by that of excessive height, such 
materials the better direct the attention to unexpected questions as to the principal 
causes. Wind and barometric pressure, optical phenomena, and physical and chemical 
experiments, shall be the subjects of the next volume. 

Temperature is the active power, the force me of the meteorological phenomena, 
and the tables introduced by a descriptive characteristic of climate can be connected, at 
the same time, with the modifications of cultivation and settlement — with the habits 
and manners, even the character of the inhabitants, By its influence upon vegetation 
temperature is not less important for the types of foreign scenery. Also the great 
variety of climates, if we consider the changes from Ceylon up ,to the Panjab, is in 
favour of describing them in the first part of the meteorological researches; it is 
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an introduction for the European reader — ^it is the key to many a question for the 
intelligent native; and, for the author’s memory, I found these outlines to be the 
best reanimation of the recollections, teaching one fally to appreciate the influence of 
such numeric variations, which other^vise might but too easily appear indifferent. 

In Ceylon and along the southern coasts the climate is not excessively hot, though 
steamy and close — the eternal spring of the tropics for those who never have been there. 
In the Panjab already the difference between absolute extremes in the course of the year 
amounts to 90° Eahr., and the sea breeze of the tropical coasts for many a day has no 
other substitute here than the breaking down of a hot wind with sunset in spring and 
summer, and the morning ice upon unprotected sheets of water in the cool season. 
At first the climate of India might be thought not to show very many different 
features to describe as long as height remains excluded. Nearly all its surface 
is within the tropics; it is surrounded by seas on two of its sides, and along the 
third it is separated from the continental region of Asia by the highest chains of our 
globe; here, however, the periodic changes of the monsoons and the power of a tropical 
sun are combined in their action upon climate. Besides, we must not forget the distance 
of the limits: it amounts, from Ceylon to the Panjab, to 30 degrees of latitude and 
to 25 degrees of longitude, from Kabul to the western end of the Himalaya above 
Assam being fully as far as from Gibraltar to Greece. 



n. METEOROLOGICAL MATERIALS. 


Manusceipts OF Obsbbvatioms DURING CUE TEAVEig. Panoramas and views q[Uoted when illustrating also meteorological 
details. 

Pubvious Mbiboeological Ebsisters. Asiatic Society of BengAl; Col Sikes; Dr. Lambb. 

Mtoboeoiogicad ‘OrpioiAL Manuscripts. Hugh Macpherson’s Mediation. Materials contained in the thirty-eight 
volumes. Dahse’s assistance in calculating. My abstract of means puhlished in the Transactions of the Royal 
Society. Humber of stations. 

Pabiiamentaey Rbpobts on the sanitary state of the Array in India. Begun by Lord Stanley. Important contri- 
butions by Glaishee, Duncan Macphbeson, Martin, Peaksb, Rooke, Sutherland. Incomplete means. 

Official Materials, printed in India. Selection from the Reports of Government. Duncan Maophbeson, Balfour. 
—Himalaya. 

Scientific Journals and Local Publications of India. Alphabetic List. I. Temperature. II Radiation, Mirage, 
Evaporation, Snow line. III. Rain. IV. Wind. 


MANUSCRIPTS OF OBSERVATIONS DURING OUR TRAVELS. 

Great is tlie variety of details preying upon a traveller’s mind simultaneously 
whilst crossing large tracts of land novel to him and partly unexplored by previous 
observers. Finally, when he arrives at thinking over his impressions and at the heavier 
task of working up his manuscripts, he would be bewildered by the multiplicity of 
facts, had he not followed a certain plan in Ms books. Thus, in travelling already 
much assistance can be obtained from keeping the writings as subdivided as possible. 
I bad made it our rule to use one general book at a time, but its sheets were num- 
bered, and a detailed preliminary division of space had been made for the various 
branches. As an additional modification apparently of minor importance, but useful, 
I can recommend the English practice of writing manuscripts on one page only; this 
allows one to cut off what, in a final arrangement, he may wish to place elsewhere, 
without its being requisite to make subdivisions and quotations; and such manuscripts 
can easily be brought into any systematic form the subjects may require. 

0\ii. manuscripts of ohermtions are bound together at present from forty-six volumes, 
two of which, the relics of our poor brother Adolphe, only reached us January 10th 1862, 
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from Kashgar, -where he had been hilled; Vols. 17 to 24 contain the meteorological 
researches of ourselves and our establishments. 

These forty-six volumes of manuscripts of observations are: 1. Itineraries. 2, 3, 4. Routes 
and Route-books. 5. Comparison of instruments, and corrections. 6, 7, 8. Topo- 
graphy and trigonometrical measurements, 9 — 12. Astronomical determinations of 
latitudes and longitudes; magnetic observations. 17, 18, 19. Climate in general; tem- 
perature. 20, 21. Carbonic acid of the atmosphere ; rain; dew; height of clouds; elec- 
tricity; ozone; optical phenomena; glaciers. 22, 23, 24. Temperature of rivers; of the 
ground at various depths. 25. Physical geography of the sea. 26. Sources and 
thermal springs. 27 — 30. Geological researches. 31, 32. Geological collections. 
33 — 36. Hydrography of rivers; depth and temperature of subterranean water. 
37, 38, 39. Ethnography, measurements; glossaries. 40. Ethnographical and zoological 
collections and observations. 41, 42. Botanical and Colonial details in general. 
43. Official letters and reports. 44, 45, 46. Adolphe’s posthumous papers of obser- 
vation. — A printed copy of a detailed index has also been added to our official 
communications presented in 1860 to the India Office and to the governments 
of India. 

During our journeys meteorological instruments were left for continued cor- 
responding observations wherever the occasion presented itself. 

In India we enjoyed at various stations (as mentioned in detail in the alphabet- 
ical lists) the private assistance of the residents, ready to undergo the trouble of 
careful observations. 

In the Himalaya and in the regions to the north of it, as soon as the zone of 
sanitary Hill-stations was passed, every observation had to be made not only writh our 
own instruments, but we also liad to leave observers behind with them. Amongst 
these I particularly name my assistant Lieut. Adams for Sikkim and north-eastern Assam ; 
the native doctor Harkishen for the central parts of the Himalaya and Ladak; and 
Mr. Moxteero, the zoological collector, for the western Himalaya and Kashmir. In 
reference to meteorological registers my particular attention was directed in every 
new region properly to define in the first instance the laws of periodic variations, so 
important for the deduction of any kind of meteorological results.— The instruments 
used and their description, as far as new modifications applied are concerned, shall 
be added in conclusion. 
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The panoramas and views, 750 in numher^ with those of my brother Aeolphe, 
may be also mentioned, materially facilitating the illustration of the phenomena of 
physical geography. During the progress of the publication, therefore, the plates of 
the atlas were purposely selected so as to show a great variety of scenery; and in. 
consequence aspects drawn from nature can now be quoted in most instances in 
connexion with the climate of the various provinces and groups. * 

PEEVIOUS METBOEOLOGIOAL EEGISTERS. 

These materials are limited for India to a comparatively narrow space of time; 
but also for other parts of the tropics our hnowledge of climate in the form of 
positive data is not very ancient. In India, soon after the appearance of Humboldt’s 
Standard works on isothermal lines, some of the men to whom we owe the 
foundation and the progress of the Asiatic Society in India had directed their atten- 
tion also to the definition of climate.* The observations remained limited for some 
time to a few places only. Col. H. W. Sykes first published more- extensive 
researches, particularly rich in details about the Dekhan;® besides the scientific results 
they presented in themselves they were also of great importance in directing the 
attention of Government to the relations connecting meteorology with the varions 
questions of military and civil settlements, and soon after his reception into the 
Court of Directors the plan for an extensive series of meteorological observations 
to be distributed all over India, in charge of the medical establishment, was put in 
execution.^ 

Dr. Lambe’s Register in the Asiatic Society’s Journal for 1852 gives the, monthly 
means for ninety-five stations;* they are most carefully collected, hnt, as Dr. Lambe 
himself says, in his introductory remarks, many of them may be considered too warm by 

^ The Atlas of 100 plates "will contain, besides the panoramas and views, about 20 plates more of physical and 
geographical maps. At present, four volumes of the nine- being completed, 44 plates have appeared. A general 
register will indicate the final systematic arrangement. 

^ These stations, so carefully collected by Dove in Berlin and Schmido: in Jena, I have not failed to add, for 
comparison with the more recent data. 

® See “Literature” and Group of Stations.” 

^ Marshal Ratooit, the minister of war in France, has recently decided that analogous observations shall be made 
in the French, hospitals in Algeria. The advice for the execution, and the tables to be used, are put together by 
M. Gbellses. 

» Communicated by Col. Sykes to the British Association in , 1852; also contained in Dove’s “ITon -periodical 
variations of temperature,” Part IV., Berlin Academy, 1853. 
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as much, as 2° to 4° Fahr. This is particularly the case, as I had occasion to find from 
comparison with my more detailed materials, in the central and north-western regions, 
where the daily yariation is greater, and where in consequence, an improper combination 
of hours produces a deviation from the true mean which is the more considerable. 
The tables sent in to Dr. Lambe had not unfrequently been based upon the arithmetical 
mean of Sunrise, 10' JN’oon, 2, 4, Sunset: in consequence the result was a higher 
temperature even than the mean for the “day” only (since the comparatively cool morning 
hour 8 A. M. is not even included); and his values differ considerably from the mean 
of the 24 hours, particularly for the regions and periods of vivid nocturnal radiation. 

A difference of “a few degrees" is of much greater importance, when compared to 
the effect of space on the globe, than might perhaps at first be expected. A glance 
at the isothermal maps shows it plainly enough, if we take into consideration how 
httle altogether the mmerical values vary in some regions and particularly in some 
seasons. 


METEOROLOGICAL OFFICIAL MANUSCRIPTS. 

It was the more important for me that I obtained a very great number of official 
meteorological Registers in the full detail of the original observations. From various 
civil and military stations they could be jjrocured during our travels, but by far the 
greatest part I obtained from the Medical Board in Calcutta, now succeeded by the 
office of the Principal Inspector-Oeneral of Health, Dr. McClelland. 

For these meteorological manuscripts I am particularly indebted to the proposals 
and the mediation of Dr. Macpheeson. From 1851, after Dr. Lambe’s examination of 
the papers, the sending in of meteorological registers to, the medical board went on, 
hnt they arrived very irregularly and remained deposited in one general repository; 
in 1857 they were handed over to me; also for some of the next years registers were 
sent to me to Europe. 

My first impression on opening the huge boxes at home was not a favorable 
one; the only thing which could at first be done was to form preliminary groups 
according to the tint and size of paper; within these groups further distinctions could 
be made, finally leading to a topographical and chronologial arrangement. Then, 
however, materials before me presented themselves very complete indeed, notwithstand- 
ing the vast surface they included; they now form a series of thirty-eight folio-volumes 
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of manuscripts, ^ to wHch TDecame added one volume of index of contents and general 
observations ; the number of these' stations is 1 9 7. 

A careful control, in most cases from a personal examination of tbe observations, 
the localities, and the mode of putting up the instruments, also enables me to state, 
that in general the observations of the medical officers are perfectly satisfactory^ as to 
the numerical elements of temperature. In some cases the zeal of the observers, parti- 
cularly where native assistants had to he employed, might have been greater; in others 
the selection of the place for putting up the instruments (so that for all hours of the 
day disturbing local influences remained as much as possible excluded) was not made with 
proper care; but in general the errors were not important; in but few cases bad I 
to leave out one or the other month (in consec[uence of the thermometer’s becoming 
affected by direct or reflected influence of the snn); occasionally a station had to be 
excluded completely; in the north-west provinces and in the Phnjab, where the climate 
is more variable, greater care was necessary to select well the materials; in Bengal, for 
instance, where anomalies are less frequent, irregularities of the observation sooner 
appear as such. 

If the month was not complete, the mean was introduced, if not more than one-third 
was wanting; if the days wanting were not equally distributed over the month, and 
if they were left out at the beginning or the end of the month, a correction was 
applied deduced from the formulae for completing deficient periodic variations.® A.lso 
some of Dr. Lambe’s means I could still correct in this respect from the materials. 
I had obtained at Calcutta. — ^In the formation of decimal fractions five, when dropped, 
had not been counted over. — ^Where only entire degrees had been read off, the means 
also remained limited to entire degrees, unless the very great number of hours 
within the day, or similar favourable modifications, allowed one the better to define* 
the decimals from partial daily curves. 

^ Meteorological and Magnetic Observations in India and the Himalayas, chiefly by the Officers of the Medical 
Department in India, and by several Gentlemen of the Civil and Military Service. Vols. 1 to 38 ; collected 1854 to 1858. 

The distribution of the stations, as quoted in the course of this volume, is the following: 

1, 2. Bombay, Kolaba observatory. 3. Malabar coasts. 4 and 5- Ceylon. 6. Tenasserim, Siam. 7. Southern 
Karn4tik. 8, 9. Koromandel coast, Bay of Bengal. 10. Maissiir, Dekhan. 11 to 14. Bengal. 15 to 20. Assam, Klhssia 
Hills, Eastern Dependencies of Bengal. 21 to 27. Hin3bstan and NW. Provinces. 28 to 32. Panjdh. 33. Bajpuldna. 
34, 35. Sikkim, Nep&l, Kamaon. 36. GSrhv&l. 37. SBrmor. 38. Ch^mha, Mdrri. 39. Detailed general Index. 

2 For the hours of observation used, see “Y., Calculation of the daily mean.” 

^ See the considerations about “The daily and yearly periods of Temperature,” p. 44. 


IV. 


2 
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The correction of the zero point was apphed directly wherever traceable; in an. 
average Yj® Fahr. can be considered as its mean value. 

The observers will find their names ^ mentioned in due acknowledgement together 
with the period of their work. 

For large military stations, where not unfrequently more than one series of ob- 
servations was made independent of another, I generally preferred selecting one 
made with particular care to taking the mean of all of them. 

The arithmetical means of the hours® I had recalculated for all the elements of 
my horary combinations, such as SR, 4h. e. m., min., max., &c. Though most of the 
arithmetical means were found correct, the revision also showed occasional errors, 
particularly in the stations were native medical assistants had to superintend the 
abstracts. 

The materials contained in these papers were not limited to the temperature only; 
also the reading of a wet bulb thermometer and the thermometer exposed to the sun’s 
rays were frequently added, and quite generally the quantity of rain and the direc- 
tion of the wind were observed everywhere; the onibrometrical data I even obtained 
from many a station through the revenue offices; as will be seen later, this mate- 
rially assisted me both in controlling as well as in obtaining new data about the 
quantity of rain. 

Barometrical observations had to be used with precaution, though I found them 
very often in the official papers. It was unavoidable that frequently barometers which 
had to make so distant and difficult journeys to their places of destination had 
become effected by air getting in. 

Finally the state of the weather f including many a valuable detail about excep- 
tional phenomena, such as storms, hail, meteors, was added everywhere, and I did 
not fail to profit in the course of my researches by these materials. Also the periodical 
press ‘ of India, following the example of the late Dr. Buist, had not failed to direct 
attention to such phenomena, which, if unexpected, I could generally trace to inde- 
pendent sources, confirming each other;* as to the ordinary description and comparative 

1 The initials (frequently very indistinct) and the titles I left out, as it would have been too long to enter 

into official details. ^ 

2 The comMnutiofiS lot forming the means of the day were generally wrong or arbitrary throughout, 

^ For this purpose I had taken with me to Europe the last volumes of Calcutta, Bombay, Madras, Dehli, and 
Labor papers, and had them carefully gone through by a clerk, Mr. Ding-el. 
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cliaracteristic of tke weather in. general, it had to be used with precaution. But top 
frequently a terminology of exaggeration, such as “more heavy rains than ever 
before,” “unusually hot season,” is seen repeated every year nearly on tlife same day. 
The vague character of such estimations is still md-terially increased by the circum- 
stance that even the same individual is not equally affected every year by the same 
temperature, and^ that in India particularly , climate has an apparent tendency to 
become worse with time for every one of tha European residents, even if not becoming 
precisely hotter or cooler. . . 

The rdanuscript materials generally did not include those of the year 1851; they 
were no longer at hand at the medical board when I came, as they had been given 
over to Dr. Lambs. Therefore in but few instances could the year 1851 be given in 
the same form as the others, and in the application of a correction without tlie 
details I should have been the more unsuccessful, as there is every probability that the 
hours of observation are also not the same for all the stations.^ For the littoral 
regions of climate with moderate daily variation, comparison showed, as was to 
be expected, that the deviations could he passed over. These stations will he found 
included in the results; for other stations the values are given only for comparison, 
some stations for which I had nothing to add I did not alter but left out; ® whoever 
knows the doubtful value of isolated numbers will understand such a proceeding, I hope, 
and approve it. 

Personal information obtained from the observers is contained in the details of 
the respective stations. 

I could scarcely have succeeded in getting the necessary combinations worked out 
for so great a number of stations, had I not enjoyed the assistance of Mr. Dahse, a 
man of unusual mental power in reference to arithmetical work. As his faculty, limited 
to this speciality, was quite exceptional, he had begun, when only a boy, to give perform- 
ances; and after getting tired of this kind of life he settled in Berlin and offered his 
services as assistant in scientific work, and was also frequently employed by Dovn and 
Euke. At a glance the mean of any number of data, even in complicated comhinations, 
was deduced; and notwithstanding this rapidity he was perfectly trustworthy; never- 

* Wherever I could recalculate I did so; and this will explain the occasional deviations from the numbers 
given by Lambe, Sykes, and Dove. 

-As.: AmritsSr, Balasor, Banda, Gugera, Gurdaspur, &c. 


2* 
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tiieless he did not object to make re-calciilations in a different form for control, when 
it was required. Also the counting of any number of objects was executed by him 
with equal facility as soon as he could see them separately, not so superposed over 
each other as partly to be concealed. When the materials of the thirty-eight volumes had 
to be taken to the bookbinder’s, he wished, as an object of amusement, to be allowed 
to know how many sheets there were; it was sufficient for him to cast a look at every 
parcel along the edge where the folds were visible, to tell in a few minutes that 
the sum total was 7419, a number perfectly corroborated — additional pages of titles 
and registers being kept aside — ^when later for quotations and control of the progress 
of the work of calculation every sheet had got its number put on, and the smn total 
of the 38 books could he found. 

He died of epilepsy at Berlin in 1860, about 34 yearn of age.' For my 
meteorological researches he had completed, besides the ordinary juocobb of taking 
arithmetical means, two works particularly troublesome; the one was tlio reduction to 
the freezing point of the barometrical observations at the different stations' (the 
degrees of the thermometer being written at the side; as in the Parliamentary Keports, 
the atmospheric pressure at different stations camiot be directly compared): the next, 
more complicated still, was to deduce the resulting mean direction of the wind from 
the mechanical combination of the -various directions observed.^* 

Por putting the questions to him, even for writing down the results, he wanted 
assistance, and he himself remained perfectly indifferent^ as to the nature of the object, 


mrti J with anthropological friends; it Bhowed nothing 

par cular. He was a Jew, and Ms features allowed one to recognize the Semitic type. Perhaps the foldings of the 

Lstir f f T"' -edifications, ae the researches of Prof. Biscno.^ have shown in several 

instances of unusual mental powei’. 

'l h J ’■‘‘r f'Z “"1”“ I given «.«■, With -‘lemperaturo of the Merer,”) 

I had reduced after Da.ese’s death hy Mr. Hjefitee. j 

^ ., an arithmetical mean of different winds is in itself impossible. 
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a circumstance which not unfrequentlj made his talent less universally useful than 
otherwise might be expected, and enough remained to be done afterwards. 

For India — the Himalaya and Tibet not yet included — I have published the 
numerical elements for 208 stations in the Transactions of the Boyal Society;^ it was 
particularly pleasing to me to see these researches introduced by General Sabine, the 
President, so high an authority himself in every branch of physical geography. From 
communications obtained with usual liberality during my last visit to London, partly 
official letters addressed to me through the India office, partly printed Indian Becords 
and Eeports down to their most recent arrivals, I was enabled to increase the present 
edition of the Indian stations to 246. Those for High Asia are 32 in number. 

PABLIAMBNTABY BEPOBTS. 

The Farliamentary Reports on the Sanitary state of the Army m India^ a ivork 
most valuable also for many scientific questions, had been begun by Lord Stanley, in 
1859; it was published in 1863 in two volumes in folio and one volume in 8°. It 
would be too long to enter here into those details of statistics and medical topography 
we find here analysed, together with the practical military questions; in reference to 
meteorology for nearly every station some observations are added, and very valuable 
general articles are communicated in various parts of the work; I particularly quote: 

Glaisher, Dr. James, Beport upon the Meteorology of India in relation to the Health 
of Troops there stationed. Vol. I., p. 781-943. 

Macpheeson, Dr. Duncan, Inspector-General, Beport on the Sanitary Conditions affect- 
ing all India. Vol. II., p. 622-660. 

Martin, B. M., Bemarks and Collected Facts on the Climate of India, on the Geological 
Features, and some tabulated Views of the Population. Vol. L, p. 503-526. 

Pbarsb, Dr., Principal Inspector-General, on the Sanitary State of the Indian Army, 
Madras Presidency, Vol. II., p. 601-621. 

Booke, Dr., Principal Inspector-General, do., Bombay Presidency, Vol. II., p, 911-918. 

> These meteorological data were also received through Professor Dove’s mediation into the Berlin Academy’s 
Monatsberichte, mathematisch-physic. class, 197-228, 1863. In the Munich Academy I had given an abstract, 
Bulletin, p, 332 to 241, 1863. 
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SuTHEELAND, Dr,, Abstract of Eeturns made to the Questions issued by tbe Eoyal 
Commission. Vol. I.; local climates, p. 380-382. 

An enumeration of tbe witnesses and tbe authors of tbe written replies would be 
too long here. Tbe observers’ names are mentioned at tbe respective stations. 
In reference to tbe numerical meteorological data, however, it is to be regretted that 
they are not complete enough to be traceable to tbe elements composing tbe mean. 
We have the same case here as in Dr. Lambe’s publication; tbe means bad been sent 
in from an arbitrary combination of hours. As I had occasion to judge from a com- 
parison with other years for the same stations, tbe “Mean Temperature” is through- 
out too warm; also the circumstance that the means of maximum and minimum, 
when combined, give the temperature cooler than the values adopted there, confirms it 
in an independent form; they are not even comparable amongst themselves, the hours 
used not being everywhere the same. I never failed to mention, ivhen I found the data 
indicated there showing no material deviations, but I did not introduce them into my 
tables unless I had no other materials ; in such cases I recalculated the results, deducing 
them from the maximum and minimum instead of taking what there is the mean^ 
temperature; the resulting values for seasons and years had to be calculated separately 
everywhere, as they are contained for none of the values in the parliamentary meteor- 
ological registers. — The verbal description of climate is very careful throughout. , 

OFFICIAL MATEEIALS FEINTED IN INDIA. 

Amongst the official materials printed in India I have to name, for meteorological 
data, those selections from the Eecords of Government which contain information in 
reference to the locahties proposed to be used as mountain or marine sanitaria. On 
account of this practical point of view I did not exclude from my tables even such 
isolated hill stations as Derhi, Ehotasgarh, &c., for which the data included but a very 
limited period of time; in the paper I had presented to the Eoyal Society I had not 
entered into such details. 

The principal publications are those of 1861 and 1862. 

A. Eeport on the Sanitary Estabhshments for European Troops in the Bengal, Madras, 
and Bombay Presidencies. Selections from the Eecords of the Government of 
India. 1861 , No. n.; 1862 , No. m. 

^ The extremes being in most cases not the resiilts of registering instruments, but SR and an afternoon hour, 
(most frequently just 4 p.m. being used). I was the more authorized to do so. 
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B . Duncan Maopheeson, Eeports on Mountain and Marine Sanitaria within the Pre- 
sidency of .Madras, the Straits of Malacca, the Andaman Islands, and British 

Birmah. Prom January 1858 to January 1862, Madras. Selections from the 

Kecords of Government, hlo. 74, A. 1862. ' 

* 

Also Dr. Balfoue’s work “Barometrical Sections of India, Madras, 1853, contains, 
p. 31, some determinations of mean temperature based. ^upon observations of minimum 
and maximum, viz. probably Sunrise and an early ho]jr of the afternoon. As I have 
no further details as to the deduction of the “means” and as to which other hours 
might have been combmed, I give the monthly means only for Arkot, Belg^u, and 
Nagpur, for which I have no other data. 

For the Himalaya no works on meteorology or physical geograiihy have been 
published in particular; amongst the recent travels those of Cunningham, Hookee, and 
Steachey contain detailed and very careful meteorological observations; only it would 
be desirable that these, as well as their predecessors, might have been able more 
frequently to leave behind native observers for continued registers. 

For climate and physical geography also Koyle’s splendid work, “Illustrations of 
the Botany and other branches of the Natural History of the Himalaya Mountains,” 
London, 1839, contains many and various data.^ 

SCIENTIFIC JODENALS AND THE LOCAL PUBLICATIONS OF INDIA. 


A great variety of meteorological notices were to be found in Indian publications; 
the communication of observations with instruments ,are not very numerous, but 
descriptive notes on climate and atmospheric phenomena are frequently very valuable, 
particularly if personal experience allows one to judge of the details, which otherwise 
might appear too short. Also for the resident such notices are often welcome an^oga 
for comparison with his own place; this may justify my having occasionally given 
isolated facts as well as mean general considerations. They are arranged topographically. 


' For the hypsometrical materials of this work see “Results,” Vol. II., p. 7. 

Goverumeut during our travels, “Ou the Progress of the Magnetic Survey” 

Tr TV Geography, to which ye had occasion to add some details before 

Parliament in 1858, printed in the Papers “On Colonization and Settlement in India,” 4th Report p 1-10 
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Many of the scientific periodicals having no registers sufficiently detailed, my 
looking them through for such materials took ujj much time ; but finally I could not hut 
he perfectly satisfied with the variety of data I had found. Shorter notices about climate 
which I could no more enumerate in the following list, may be met with in other local 
publications, such as Medical topographies, Statistics, Records from the revenue depart- 
ments; I left them out for abbreviation, and chiefly because most of the information they 
contain may be considered as included already in the communications I quoted. Also in 
Thomson’s “Gazetteer” most o£ the articles on “provinces” contain some notes on 
climate. 

The history and the great variety of Ancient Indian Literature might allow one to 
expect that some data could be met there in connection with the question whether 
or not changes in the climate could be traced. Nothing precise in form, naturally, 
could be expected; even in Europe everywhere science had made many a profound 
discovery before the pagan form of prediction of wind and weather had been 
limited by the study of the physical causes upon which they depend. What I looked 
for, at least, was to find some data for exceptional meteorological phenomena; but in 
vain, and Jyotisha, the sacred Yedaic calendar, arose simply from the necessity of 
teaching how to fix the proper time for sacrificial acts, and what it contains of lunar 
and solar astronomy is of very little value, even fully allowing for its antiquity. 

Eor study and information, particularly for those of my Indian readers who may be 
inclined to add to the stock of our materials by taking an active part in observations 
and researches, I quote for physical geography in general Mrs. Sommeevillb’s and Sir 
John Heeschel’s recent works; for meteorology exclusively we have in German the 
well-known larger works of Kamptz^ und Schmid, and various Handbooks of recent 
date. 

In the arrangement of the list of Literature the provinces and stations are given in 
alphabetical succession ; in the quotations the year, as the most important of the details, 
is put first; in many instances, such as Year-books, even in some of the regular periodical 
publications, pages could not be quoted because several parts of the same volume begin 

' Kamtz, “Handbuch,” 4 vols. 1836; E. E. Schmid, “Lebrbucb,” 1860; Muhet, “Allgemeine geogr. Meteorologie,” 
I860; CoRNELitrs, ‘‘Meteorologie,” 1863, &c. In Frencb, Maetins, “Cours complet de Meteorologie de Kamptz,” 1858. 
An appendix on graphical representation by Lalanne is added. — Compare also Fr. Galton’s “Meteorographica,” 
London, Macmillan and Go., 1864. 
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witli page 1; but iu sucli cases, the articles being long, it is easy to find^ them in 
the volume characterized by the year. Many of the earlier articles without careful 
numeric observations which I had to quote, can be considered as materially superseded 
by those of more recent date. , 

In order to avoid repetition I have united here all the details in reference to 
meteorology, not limiting myself to the special objects of this volume only. 

I. TEMPERATUKE Ai^D CLIMATE. 

A. India. 

Affghanistan. Iewin, Memoir on the Climate, &c., of Affghanistan. 1839 and 1840, 
Journ. As. Soc. Beng. 

G-eiffith, Tables of Meteorological Observations made in Affghanistan, Ux)per 

Sindh, Kutch, Gundama, 1839-41. 1842, Journ. As. Soc. Beng. 

Eemarks on the Climate of Affghanistan. 1841, Journ. As. Soc. Beng., part II. 

Agra and North-west Provinces. Revenue Meteorological Statements of the KW. 
Provinces for the years 1844, 45, 49-50. 1853, Agra. 

Abstract of the Daily Temperature at the various Stations in the Cis and Trans 

Sutlej States in 1851. Yearbook, N.W. Provinces. 

Meteorological Register kept at the office of the Government of the N.W. Pro- 
vinces, Agra. 1852-56 Journ. As. Soc. Beng. 

Ambala. Abstract of Thermometer kept at Umbala 1835-38. 1838, Journ. As. 

Soc. Beng. 

Andaman Islands, with notes on Barren Island. Records of the Government of 
India. Calcutta 1859, No. XXY.: General Physical Character, &c., pp. 4-28. 
Arakan Coast. Remarks on the Climate of Cheduba. 1844, Journ. Soc. Beng., part I. 
Assam. J. W. Mastees, Meteorological Observations in Upper Assam, made during 
the years 1839-42. Calc. Journ. Nat. Hist., Vol. IV. 

Audh. D.onald Buttee, Outlines of the Topography and Statistics of the Southern 
Districts of Oudh. Calcutta 1839. 

Ava. Bueney, Register of Thermometer, 1830, 1831. Gleanings in Science. 

Banda. Meteorology of the District of Banda. 1850, Journ. As. Soc, Beng. 
Bandelkhand. Peanklin, On Bandelkhand, in the Trans, of the R. As. Soc., Vol. I. 

IV. 


3 
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Bangalor. Register of the Average Temperature for 1838. 1841, India Jour. med. 

and phys. Soc. 

Meteorology of Bangalore, April 1839-40. 1842, India Journ. med. and phys. Soc. 

Atmospheric Phenomena at Bangalore 1844-45. 1846, Calcutta Journ. Nat. 

Hist. 

Bareli. On the Climate of Bareilly. Gleanings in Science. 

Belgau. R. H. Huntee, Temperature and Climate of Belgafi, 1838, 1839. Ind. 
Journ. med. and phys. Soc., Vol. VI. 

Bel lari. Register of the Average Temperature at Bellary. Glean, in Sc. 1839; 
Ind. Journ. med. and phys, Soc., Vol. VI. 

Benares. Peinsep, Abstract of a Meteorological Journal kept at Benares in 1824, 
1825, and 1826. 1829, Glean, in Sc. 

Bhuj. Dr. James Buenes, General Remarks on the Medical Topography of Bhuj, 
prepared in 1828, printed in the selections from the Records of the Bombay 
Government, Nr. 15, 1855. 

Bomba,y. J. Nicholes, Remarks upon the Temperature of the Island of Bombay 
during the years 1803 and 1804. London, 1819. Trans. Lit. Soc. Bomb., 
Vol. I. 

— — Mean Annual Temperature. 1838, Ind. Journ. med. and phys. Sc. Calc. 

Annual Registers of the Kolaba Observatory. The observers’ names shall be 

given with the resulting means. 

G. Buist, Meteorological Observations during the Eclipse of the Sun, Dec. 21, 1843. 

Journ. Bomb. Branch of the R. As. Soc. 

G, Buist, Meteorological Observations. 1844, Journ. Bomb. Branch of the R. 

As. Soc. 

A 

Calcutta. M. "W. Wollaston. 1836, Physical Geography of Calcutta. 

Annual Meteorological Registers of the Surveyor-General’s Office. As general 

abstracts I still add: J. M’Clelland, in Calc. Journ. of Nat. Hist. 1841 
and 1845 ; and H. L. Thuilliee, Meteorological Summary for 1847. Journ. 
As. Soc. Beng, 
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Central India. Sir John Malcolm, Eeport on the Province of Malwa and adjoining 
, Districts. 1822, Calcutta. 

Ceylon. Abstract of a Meteorological Register kept at Batticotta. 1849, Joiirn. 
As. Soc. Beng. 

Allan Sieverioht, Extract from the Meteorological Observations at the Royal 
Engineer Observatory, Colombo, for 1853. Ceylon’Alm. and Ann. Register. 
A. Shaw, Observations made at the Office of the Qiyil Engineer and Commissioner 
of Roads, Peradenia. 1853, Ceylon Aim. .and Ann. Register. 

Ddnvah. Temperature at Dunwah. Journ. As. Soc. Beng. 1848, part 11. 

Dainapur. Meteorological Observations of Dinapoore Circle during the year 1838, 
by E. Marshall. 1841, Ind. Journ. med. and phys. Soc. 

Dekhan and Maisiir. Col. H. W . Sykes. Various Important Memoirs in the Philo- 
sophical Transactions: 1835, 1850, and 1855. They are quoted in detail 
with the respective stations. 

Eattihpur Sikri. On the Climate of Eattihpoor Sickri (Table of the monthly mean 
temperature). 1830, Glean, in Sc. 

Indian Archipelago. Captain Elliot’s Magnetic Survey of the Indian Archipelago, 
combined with numerous Meteorological Observations. 1851. Philos. Trans, 
and Meteorological Observations at Singapore, 1841-45. 1850, Madras. 

Indus. Perceval Lord, Temperature of the Plain of the Indus. 1838, Ind. Journ. 
of med. and phys. Sc. 

Kachar. R. Stewart, Abstract, of Meteorological Observations taken in Northern Cachar. 
1855, Journ. As. Soc. Beng. 

Kdlsi. Baird Smith, Reduction of Meteorological Observations, made at Kulsea, 
1837-41. Calc. Journ. of Nat. Hist., Vol. IV. 

Karrak. H. D. Robertson, Meteorological Observations, made at Karrack and Bushire. 

1842, Journ. Bombay Branch of the R. As. Soc. 

Kolhapur. Abstract Return, showing the Range of the Thermometer and Pall of Rain 
from 1847 to 1851, at Kolhapoor; Selections of the Rec. of the Bomb. Gov. 
Krislmagdnj. MoDowall, Statement of the Weather for 22 years, 1800-22, made 

at Krishnagunj, near Rungpoor. 1838, Trans, of the Agric. and Hortic. Soc. 
of India. 
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Kvetali. Temperature of Kwettah. 1841, Ind. Journ. of med. and phys. Science. 

Laknau. Meteorological Observations kept at tbe Eesidency, Lucknow, 1854. 1854 and 
1855, Journ. As. Soc. Beng. 

Madras. Annual Registers of the Madras observatory. For details see station Madras. 

Register of Monthly Mean Temperature for the Districts of New Orleans, Hou- 
ston, Florida, G-eorgia, Carolina, and Madras. 1850, Journ. Agr. and Hort. 
Soc. of India. 

E. Baleoue, Barometric Sections. Abstract exhibiting the Temperature at the 

stations Madras, Arcot, Trinchinopoly, Bangalore, Bellary, Belgaum, Secunde- 
rabad, Megpore. Madras 1853. 

Maghassani Hills, as a Sanitarium. Select. Rec. of Gov. Beng. 1861, XXXVl, part II. 

Mahalbaleshvar. J. Mueeay, Tabular Yiew of the Meteorology of the Convalescent 
Station of the Mahabaleshvar Hills, 1838. 1828-38, India Journ. of med. 

and lohys. Soc. 

Maharatta districts. A. T. Cheistie, Sketches of the Meteorology, Geology, Agri- 
culture, &c. of the Southern Mahratta Country. 1828, Jameson, New phil. 
Journ. 

Mirath. T. Jackson, General and Medical Topography of Meerut. 1828, Transactions 
of the med. and phys. Soc. Calc., I. 

John Mueey, On the Topography of Mirath. 1839, Calcutta. 

Ch. Gubbins (now Bothoe), Daily Register of Temperature at Meerut 1850. 

1852, Journ. As. Soc. Beng. 

Mulmen. Temperature at Moulmein for 1836. Ind. Journ. of med. and phys. Sc. 

Narbdda. G. G. Sbilsbuey, Climate of the Yalley of the Nerbuda, 1820, 1823, 1825, 
1828, 1829. Glean, in Sc. 

Nilgiris. Table exhibiting the Temperature in the Neelgeeries, Seerlo, Jackanany, and 
TJtakamand, by Macbheeson. 1825, Trans, of the med. and phys. Soc. 
of Calcutta. 

— — - Joseph Glen, Meteorological Observations at Htacamand in 'the Nilgirri Hills. 
1829-36, Ind. Journ. of med. and phys. Soc. 

T. G. Tayloe, Meteorological Observations made at Dodabetta 1847-50. 



21 


« ' SCIENTIFIC JOUBNALS AND THE LOCAL PUBLICATIONS OF INDIA. 

Nilgiris. Stkes, Discussion of Meteorological Observations at Dodabetta on the Neel- 
geri Mountains. London 1850. 

Oudb, see Audh. 

Paris 11 at h. Gr. v. Liebig, Discussion of some Meteorological Observation, made on 
Parisnath Hill in 1856. Joum. As. Soc. Peng. 

Eampur. Heat very great at.Rampur in Summer. l839j Journ. As. Soc. Beng., part 11. 

Eampur Boleah. E. J. Bepfoed, On the Meteorology of Eamjpoor Bauleah. 1851, 
Journ. As. Soc. Beng. 

Eaniganj. D. H. Williams, Observations on the Temperature of the External Atmo- 
sphere and in the Eaneegunge Mine. 1846, Calcutta Eec. 

Eangiin. J. Patbbe, Meteorological Observations kept at the Eangoon Pield Hospital, 
1852, 1853. 1852 and 1853, Journ. As. Soc. Beng. 

Sarauli. Bbew, Eeduction of Meteorological Observations, made at Surrowli on the 
Duab Canal, 1837-41. Calc. Journ. of Hat. Hist., Vol. IV. 

Sindh. The climate of the part of Lower Sindh out of the influence of the sea 
breeze, very bad, &c. 1840, Journ. As. Soc. of Beng., part II. 

Db. Kikk, Medical Topography of Upper Sindh. Calcutta 1847 . 

Tables of Height in Sindh, the Panjab, H.W. Provinces, and Central India, to May 
1862. a. T. S. Calcutta, 1863. It contained the height for several of the 
meteorological stations from data which had not yet been known to us when 
the Vol. 11. of the “Eesults” was published. 

Tatta. Meteorological Observations, made at Camp near Tatta during the months 
of March, April, and May 1839. Selections Eec. Bombay Gov. 

Tit all a. Meteorological Eegister kept at Titalya 1836. Journ. As. Soc. Beng. 

Tuian Mall. h. A. V. Thubbubn, Meteorological Observations, made at Turan Mall, 
1851. Journ. As. Soc. of Beng. 

Trevandrum. J. Caldecott, Observations on the Temperature of the Ground at 
Trevandrum 1842-45. 1847, Edinburgh. 
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B. Himalaya, Tibet} 

Bhutan. E. B. Pembeeton, Barometrical and Thermometrical Observations, made in 
various parts of Bootan, 1838. 

Kanaur. Difference of Temperature at Various B[eights in Kanaur and- Spiti. 1840, 
Joum. As. Soc. Beng., part I. 

Climate of Kanaur. 1844, Joum. As. Soc. Beng., part I. 

— Pateick Geeabd, a General Statement of the weather at Kotgurh and Soobathoo 

1819-21. 1829, Glean, in Sc. 

Kashmir. Eemarks on the Climate of Kashmir. 1837, Journ. As. Soc. J3eng., part II. 
Compare observations during the travels in Vigne’s and HiioEn’s works. 

La dak. CraEmoHAM, Ladak and the surrounding countries; 1854, Climate i^p. 171-190. 

Kepal. A: Campbell, Meteorological register kept at the Kathmai-idii Residency in 
1837. Journ. As. Soc. Beng. 

Chmate of Kayakote. 1840, Journ. As. Soc. Beng., part II. 

G. H. EoBmsoN, Meteorological Eegister kept at Kathmandu. 1843, Journ. As. 
Soc. Beng. 

— Meteorological Observations made in Nepal and Sikkim. 1854, Journ. Agr. and 

Hort. Soc. of India. 

B. H. Hodssoh, Papers relative to the Colonization, Commerce, Physical Geo- 
graphy, te., &o., of the Himalaya Mountains and Nepal. Selections from the 
Eecords of the Gov. of Bengal, 1857, Ko. XXVII. 

Sikkim. Joseph Glen, Meteorological Observations at Calcutta and Dargeeling, 1834-38, 
1840, 1841. Ind. Journ. of med. and phys. Soc. 

— Meteorological Eegister kept at Darjeeling, 1836, 1837. 1848, Ind. Journ. of med. 

and phys. Soc. 

— J.D. Hookes, Himalayan Journals; Vol. H.; Appendices. London 1854 . 

Sheevill, Notes upon some Atmospherical Phenomena, obsei“ved at Dariilinir 
1852. 1854, Journ. As. Soc. Beng. 
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11. RADIATION, MIRAGE, EVAPORATION, » SNOW LINE. 

Radiation. Weatheehead, Meteorological Observations, chiefly on Solar Radiation, 
made at Mhow. 1841, Ind. Journ. of med. and phys. So.; Vol. VI. 

- — J. Campbell, On Solar Radiation. 1842, Calc, Journ, of Nat. Hist. 

at DAnvah; on the Kaimor Hills; Mirzapur, 1848, Journ. As. Soc. Beng., 
part II. . , . . , . , 

Mirage. Joseph Ouet, On Optical Illusions, Mirage, and Meteors. 1840, Calc. Journ. 
of Nat. Hist.; Vol. HI. 

James Abbott, On the Mirage of India. 1854, Journ. As. Soc. Beng. 

Evaporation. Experiments on Evaporation, made in the vicinity of Calcutta. 1829, 
Grlean. in Sc. 

— Experiments on Evaporation performed at Vera Cruz, 1818-20. 1829, Olean. 

in Sc, 

Daily Rate of Evaporation in Calcutta 1845. 1848, Journ. As. Soc. Beng. 

E. W. Ladley, Observations on the Rate of Evaporation on the open Sea. 

1845, Journ, As, Soc. Beng. 

Snow line. T. Hutton, Correction of the Erroneous Doctrine that the snow lies longer 
and deeper on the southern than on the northern aspect of the Himalaya. 
Calc. Journ. of Nat. Hist., Vols. IV. and V. 

T. Hutton, on the Perpetual Snow Line, Calcutta 1846, Journ. As. Soc. Beng. 
T. Hutton, on the Snow Line in the Himalaya. 1849, Journ. As. Soc.. Beng. 
R. Steachet, on the Snow Line in the Himalaya. 1849, Journ. As. Soc. Beng. 

— - A. Cunningham, Notes on the Limits of the perpetual Snow Line in the Himalaya. 

1849, Journ. As. Soc. Beng. 

— Limit of Snow, near Gildung in Niti, 14,500 feet. 1838, Journ. As. Soc. 

Beng,, part I. 

"Wet bulb, where reg'istered, is iound together with temporsture. 
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in. RAIN. 

India in g eneral. Rev. R. Everest, On tlie Revolution of the Seasons (a comparison 
of the price of corn with rain). Journ. As. Soc. Beng., Yols. TI. and YII. 

R,. Everest, Remarks upon the Rain and Drought in India 1831-38. Journ. As. 

Soc. Beng.; Yol. YHI. 

Agra and N.W. Provinces. Fall of Rain in theKW. Provinces for the four years 
1846-49. 1852, Bombay Times Calendar. 

Average Fall of Rain during 1844-50. FT.W. Provinces and Sanger. Agra, 

1853. Government Records. 

Abstract of the Fall of Rain at the various Stations in the Ois and Trans Sutlej 

Provinces. 1851, Year-book of the KW. Provinces. 

Bengal. Abstract of Mean Fall of rain at the various mihtary stations in Bengal. 
1851, Year-book, 'EM. Provinces. 

Papers relating to Irrigation in BengM Select. Rec. of Gov. Bengal 1861, 

XXXYI., 1. 

Bombay. G. Buist, Register of the Pluviometer at Bombay 1817-51. Bombay 
Times Calendar. 

— — G. Buist, Register of the Pluviometer at Out stations, 1824-49. Bomb. Times Cal. 
G. Buist, Fall of Rain in the Bombay Presidency. 1851, Bombay Times Cal. 

Calcutta. Diagram of the Rain at Calcutta from 1823-35. Journ. As. Soc. Beng. 

H. E. Thuillier, a Tabular Yiew of the Fall of Rain and other remarkable 

Meteorological Phenomena in Calcutta 1829-47. Journ. As. Soc. Beng. 

Quantity of Rain which fell at Calcutta, 1830-55. 1856, IsTew Calcutta Directory. 

Ceylon. W. R. Ord, Proportion of Rain for different Lunar Periods at Kandy, Ceylon, 
1837, Journ. As. Soc. Beng. 

Fathipur Sikri. Table of the Monthly Fall of Rain at Fattihpur Sikri 1826-30. 
Glean, in Sc. 

K&,ch. Statement shewing the Fall of Rain in Kutch, 1848-53. Select. Rec. of Bomb, Gov. 

Maissur. J. B. Heyee, tracts historical and statistical of India. London 1814, 
4to. Rain in Maissur, p. 27. 
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Nagpur. Wylie, Fall of Kain at Nagpore, 1826-32. Journ. Bomb. Branch. Eoy. As. Soc. 

H. C. Ludlow, Register of the Pluviometer kept at Nagpore, 1833-40. Journ. 

Bomb. Branch. Roy. As. Soc. 

Patna. 0. E. Rayenshaw, On the Fall of Rain at Patna. Journ. As. Soc. Beng. 1848. 
Sager. Duncan Peesgeave, Register of Rain fallen at Sager. Central India, 1828-31, 
Glean, in Sc. 

Tavai,. Table of the Fall of Rain at Tavoy, 1831. Glean, in Sc. 

Travahkor. Rain Gauges for Travancore. 1855. Rec. Madras Gov, 

IV. WIND. 

A. India. 

Theory. Heney Piddington, Theory of the Law of Storms in India; 24 Memoirs; 
1839 to 1855. Journ. As. Soc. Beng. 

H. Piddington, Note to accompany a Map of the Bay of Bengal with the 

Average Courses of its Hurricanes from 1800-46. Journ. As. Soc. Beng, 

F. Floyd, Account of the Hurricane or Whirlwind of the 8th April 1838. Journ. 

As. Soc. Beng., Yol. YIL, 1. 

Reid, A Note on the Winds, for Sailing Yessels. 1843, Journ. As. Soc. Beng. 

B. H. F. Baddeby, On the Dust Storms of India. 1850, Journ. As. Soc, Beng 

B. H. F. Baddeby, On Dust Whirlwinds and Cyclones. 1852, Journ. As. Soc. 

Beng. 

On the Velocity of the Wind. 1829, Glean, in Sc. 

Calcutta. N. Wallich, Effects of the late Gale at the botanical Garden, Calcutta. 

1842, Journ. of the Hortic. and Agric. Society of India; Yol. I. 

China. H. Piddington, Examination of some Atmospheric Dust from Shanghae. 1847, 
Journ. As. Soc. Beng, 

D. J. Mac Gowan, Remarks on showers of Sand in the Chinese Plains 1851, Journ, 

As. Soc. Beng. 

Dhaka. Whirlwind in the Vicinity of Dacca, 1828; 1829, Glean, in Sc. 

Nilgiris. Table of Winds which prevailed on the Nilgirris, 1825, 1826. Trans, med. 
and phys. Soc. Calc., Yol. lY. 

Pan jab. C. A, Goedon, Report on the Dust Whirlwinds of the Panjab. 1852, Journ. 
As. Soc. Beng. 

IV. 


4 
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Pdrneali. A Notice of a remarkable kot Wind in tbe Zillak of Purneab. 1848, 
Jonm. As. Soc. Beng. 

Eevah. Notice of a Storm wMch occurred at Kewah, 1823. 1829, G-lean. in Sc. 

B. Sigh- Ada. 

Beluchistan. S. Pottingee, Beloochistan (Limit of the Monsoons in the Himalaya), 
p. 319. 

Kabul. Ai/Ex. Buenes, on the Reg Ruwan, or Moving Sand, near Cabul. 1838, 
Journ. As. Soc. Beng. 

Kangra. Account of Two Storms at Kangra, 1847. 1849, Journ. As. Soc. Beng., 

part I. 

Tat ary. H. Peddixgtoit, Memorandum, relative to the Storms experienced in Tartary. 
Vol., 1850, Journ. As. Soc. Beng. 

Tibet. A. Campbell, Answers to Piddington’s Query about Winds, Storms in Tibet- 
1850, Journ. As. Soc. Beng. 



III. THERMOMETERS AND GRAPHICAL REPRESENTATIONS. 


Standaebs; Enslish and Gebman Fobms. Correction of the freezing point, alteration by time, by heat, by height. 
Gen. Sabine’s freezing point of the Mercury. My Thermometers without bulb for the Correction of the 
Stem. 

Co^rsiDEEAnoNS FOB Meteoeological Stations. Selection of the Place; Thermometer in peripheric motion. 

Registering Instruments. Scales employed. Range of the Thermometers. Table of Reduction. 

Geaphical Repbesentations. Stamppee’s Planimeter for taking means; my Revolving Scale for comparing variability 
, (and linear measurement in general). 


STANDAEDS; ENGLISH AND GERMAN FORMS. 

Our instruments^ we had occasion to compare in full detail before our departure 
with those of the Kew observatory ; of the thermometers our two standards were made 
by Newman; I left them 'at the observatories of Calcutta and Madras before returning 
to Europe. 

In the Newman thermometers, the division was engraved upon the glass stem 
itself; they reached from below the freezing point to above the boiling point of 
water; and also the variations within the scale were measured by calibration.^ They 
were the basis for the determination of the corrections of the other instruments. The 
form of the glass stem being used for the application of the division of the scale has 
the advantage of perfectly excluding any alteration in mutual position of tube 

1 The instruments used for the meteorological and physical observations are figured on a separate plate, to which 
description notes are added; here I limit myself to some remarks in direct connection with the Thermometers. 

^ The calculation of the corrections from the readings of the calibration has been developed with particular 
accuracy by Bessel, Pogg. Ann., Yol, 6, p. 287; the more recent methods described by Egen, Pogg. 11, 529; 13, 
46; and by Rudbeeg, Pogg. 40, 562, must be quoted on account of the facility of their application. — My 
Newmans had the centigrade scale, with the boiling point, as generally for most of the standards, coinciding with 
760 Millimeters of pressure. In many Fahrenheit thermometers the, pressure adopted is 30 Eng. inches = 762 Mill; 
in the Reaumur thermometers the pressure frequently is 28 par. lines = 758 Millim.— In using thermometers for 
measuring heights such differences become quite appreciable. 

4 * 



28 THEEMOMETEES AND GEAPHIOAL EEEEESENTATIONS. 

and scale, and is very well adapted for standards wMch always are used witli every 
possible care; but for general purposes they are not solid enough, and, wliicli is more 
important perhaps, in all cases in which the bulb and the stem cannot be absolutely 
of the same temperature (as in determining the temperature of the surface of the 
ground, of springs, &c.), a sensible error can be produced by the bulb being of a 
different temperature from that of the stem, whilst in the thermometers we generally 
used the second cylinder, surrounding the stem is a decided protection. 

The thermometers of the Indian Medical Establishment I found to be, with 
few exceptions, by the best makers in England, such as Adib, Elliot, Newman, 
Teotjghton, Simons, &c.; and, as thermometers have so much less to risk by being 
sent about than other instruments, viz. barometers, &c., they were generally in perf^act 
order. 

Our own thermometers I had made at Berlin (whilst Adolphe was then occupied 
with other preparations in London), partly by Oeisslee, partly by GIreinee. They 
differed from those of English construction in as much as the scale was not placed 
upon the glass stem, or, as is more general, upon metallic plates, but upon 
semi-transparent glass, enclosed together with the capillary tube in a cylinder of 
glass. The bulb naturally remained uncovered by this cylinder, which was attached 
immediately above it; in Germany for ordinary purposes also a paper scale is 
enclosed instead of the scale of transparent glass. This form considerably reduces 
the secondary influence ot the temperature of the scale. They were all kindly 
compared at the Kew Observatory by Mr. Welsh, before our departure, and the 
freezing and boiling points were also frequently controlled during our travels. 

In consequence of the contraction of the bulb of the thermometer not yet reach- 
ing its maximum with the coohng of the glass, it generally happens that the scale 
of the thermometers, notwithstanding its partial and local irregularities, is a little 
too high throughout; this correction can best be determined at the freezing point; I 
had occasion in many instances to flx it also for the stations by direct comparison 
with our standard thermometers from Kew. It generally exceeded Eahr., not 
unfrequently it reached 1° Eahr. The means given in the following tables of this 
volume are already corrected; in the^ means formerly pubhshed in the Journal As. 
Soc. I found such corrections constantly neglected wherever I had occasion to trace 
them to the original manuscripts. 



STANDAEDS; ENGLISH AND GBEMAN POEMS. 


29 


• The error of the scale does not become constant; it can be affected again by pres- 
sure and temperature. As to .the first, I have mentioned its influence already in the Phy- 
sical G-eography of the Alps,^ and I found the results there obtained quite corroborated 
by the comparison of thermometers in the Himalaya and Tibet.® A reduction of pres- 
sure causes an expansion of the bulb and, in consequence, a lowering of the values of 
the scale ; it can be easily verified by exposing a thermometer immersed in a fluid of 
constant temperature, such as melting ice,® to a variation of ' pressure under the bell 
of an air-pump; also two pieces of ice gently pressed against the bulb of a delicate 
thermometer between the fingers show, I found, the effect in the opposite form. But 
these alterations of the correction, very important for physical experiments or for the 
determination of the boiling point, are indifferent for ordinary meteorological obser- 
vations. 

Another modification, with an effect in the same sense as that of the reduction 
of pressure with height, is jiroduced by the constant influence of trojiical heat; as I 
found in the mean of my various thermometers, it decidedly causes an increase of the 
size of the bulb, or diminishes to a certain extent the error produced by the con- 
traction once undergone already after the instrument has left the maker’s hands. 
In several instances I found this alteration making Vs of a degree Pahrenheit,* an 
amount appreciable enough to be taken into consideration by standard observ- 
atories. Also for such delicate questions as the determination of the extreme minimum 
of moisture in the atmosphere, 'as I found it in Tibet (reaching to one per cent, of 
relative moisture, whilst the minimum known before was that of Humboldt’s 
16 per cent, in Central Asia®), every precaution is absolutely necessary. 

Till recently the expansion of the mercury in the lower degrees, approaching 
its freezing point, had not yet been determined with sufficient accurary with the 

^ “Physical Geography of the Alps,” VoL II., p. 275. 

2 “Eesults,” VoL IL, p. 27. 

3 Also the temperature of congelation itself varies with pressure, as Thomson has shown, 1850; Phil. Mag., 

p. 123. In consequence of this the zeros determined in great heights must he raised, but very little indeed, prac- 
tically not in any appreciable degree; for Thomson only found it to amount to P^ahr. with an increase of pressure 
to eight atmospheres. ? « 

^ It was very favourable for the definitive settlement of various questions of this kind, that some of the instru- 
ments much used were brought home in good order. 

^ Humboldt, “Asie centrale” German edit., 11., p. 51. Details are given already “Results,” ToL IL. p. 38. 
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thermometer filled with air, which is considered sis the one of standard contraction;^ 
in the Kew observatory General Sabine now uses fluid carbonic acid, prepared when 
ordered in large quantities by Mr. Adams in London, for continuing the determination 
of the loss of expansion of mercury down to its freezing point, and Mr. Stewart 
has reduced thus about of a cubic foot of mercury to a cheesy metal of a tem- 
perature of nearly 70° Fahr. below that of the freezing point of water, he ob- 
tained at the same time the value for the contraction of the mercury in its lower 
parts a little more rapid than had been admitted, chiefly from Eegnault’s experiments. 
As far as I know, the details are not yet published; I owe the data here communi- 
cated to Mr. Stewart personally.^ 

"When the scale of a thermometer is determined, bulb, capillary tube above the 
bulb, and scale, are of the same temperature. So it actually is the case again in the 
determination of the temperature of the air, or when the instrument is immersed 
down to the point where read, into the ground or water, if the instrument does 
not exceed a certain length. But for those instruments of 4, even of feet in 
length as I had them made for the determination of the temperature of the ground 
and obtaining finally the subterraneous isothermal lines within the strata of earth 
next to our atmosphere and not a little affecting the temperature of the latter, it 
was evident that the bulb was immersed in a stratum not of the same temperature 
as that of the layers of 1 and 2 meters superposed through which the stem had to pass. 
Insolation of the ground, its moisture, its power of conducting heat, are elements so 
variable, that a theoretical consideration at once must prove insufficient for general 
application ; I had therefore introduced a method of direct experimental determination. 

1 About the comparison of the thermometers filled with air and alcohol, see Pouillet, Compt. rend. 1837, T. 1., 
and Pogg., Ann. 41, p. 151 ; experiments of the mercury and air, when used in thermometers, are published by 
Regnauet in Pogg., Ann. 41, 151, and Magnus, Pogg., Ann. 57, 194. 

* Hanstein, during his journey to Eastern Sibiria from Tomsk to Irkuzk, in 1829, had repeatedly occasion to 
compare the mercury thermometer with the alcohol thermometer down to the freezing point of the mercury. The 
temperature of the latter he found (by the alcohol thermometer) 69-8“ Pahr. below that of the water). 

The difference of the two thermometers he found to be represented by the formula 

A— 4-0'’-45 — 0°-1006b + 0‘’'008523b2 

where, in degrees Reaumur, A is the reading of the alcohol, Af that of mercury, b the numbers of degrees below 

— 10° R. But, as recently observed in the Annuaire of the French Meteorological Society, it is to be desired that 
his determinations be repeated by another series of experiments. Baudin, Annuaire de la Societe meteorologique, 
p. S3, 1862. Moigno, Les Mondes, October 15, 1863. From Hahsiein’s observations it would appear that from 

— 23° R. already the contraction of the mercury begins to be greater than that of alcohol and that the difference rapidly 
increases the more the congelation of mercury is approached. 
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For this purpose two thermometers as nearly equal as possible were constructed ; 
the' capillary tube was enclosed in a strong brass cylinder and protected against too 
immediate contact with its walls by an envelopment of cotton and sawdust supported 
by cylinders of cork. The two instruments being compared (the resulting correction 
being about the same for both), in one of them the capillary tube was melted 
together just above the bulb by the rapid action of a powerful blowpipe and the 
bulb dropped off. I now had one thermometer with bulb and stem, and one ther- 
mometer with stem only, and it was easy to compare* them, by .immersion into a fluid 
of known temperature, so as to see what were the alterations in the readings of the 
complete instrument by the stem being immersed in a stratum of temperature not 
equal to that in which the bulb rested. These delicate instruments were made by 
J. Gteeiner at Berlin. 

The results will be communicated in connection with the temperature of the 
ground; suffice it here to say, that in consequence of the very careful isolation of the 
tube from the surrounding metallic cylindrical case, the disturbance by the local affec- 
tion of the temperature of the capillary tube was remarkably small, a result con- 
siderably facilitating the work of reduction and comparison. — Of the thermo- 
meters reaching from the beginning of the scale to the bulb 1 meter (3*28 ft.) below 
the ground we had a sufficient number to carry them about with us during our 
travels; of those reaching down to 2 meters (6’56 ft.), I had three sets made, which 
we left for continued observation during an annual period and more at principal 
stations such as Calcutta, Madras, Bombay, Agra, &c. The one I tried to bring home 
with me was broken during my passage through Egypt. 

CONSIDBEATIOFTS FOE METEOEOLOaiOAL STATIOIJ^S. 

The selection of the place for the determination of the temperature of the air 
and of the moisture, also the mode of putting up the instruments, is frequently not 
done with sufficient care; it may be worth a few explanatory words; the error, even 
if not very great apparently, becomes important, if we consider that its absolute value 
remains the same for the mean, and that the latter altogether does not differ for very 
many full degrees, unless height or latitude is changed very much. 

It is evident that the influence of radiated or reflected heat is equally to be 
avoided with the influence of direct insolation. To find a place sufficiently protected is 
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ill most cases easy enough, but again very easily such a position can be so modified 
that the instrument cannot freely follow the diurnal changes ; in the interior of a house 
even the mean only accidentally coincides with that of the free atmosphere. 

For a comparison of the temperature at two localities, even if one thermometer 
only should be at hand, the method of accelerating the sensibility of the instrument 
by rapidly swinging it about in the atmosphere, by a peripheric motion, as for 
instance a sling, can be used with advantage. In our latitudes, where the action of 
the sun is not so powerful, such a rapid motion of a delicate thermometer through 
the atmosphere even nearly excludes the effect of insolation; in the tropics it is suffi- 
cient, when properly made, at all events completely to exclude for the moment minor 
disturbances; the thermometer so rapidly takes the temperature of the air that no 
time is left for a sensible action of glare and radiation. The one reading being made 
at a well-situated place in peripheric motion, then the instrument being hung up in 
its position to be examined, and finally a concluding experiment in peripheric motion 
being made, the mean of the 1st and the 3rd reading can be considered as the test 
of the correct position during the 2nd.’- 

The distance between the points of sunrise and sunset not including so great a 
part of the horizon, and their position not varying so much in the tropics as in 
higher latitudes, materially facihtates the selection of the place ; but the power of the 
sun’s rays and the consequent intensity of glare and radiation increases the difficulty; 
even this being overcome, I often met instruments put up in a position which, if not 
affecting sensibly the means of the day, could not but interfere with their represent- 
ing the full variation during the twenty-four hours.^ I particularly allude to such 
instances where the instrument is put up close to a wall, or at too short a distance 
from it ; we then may obtain the temperature of the wall, which on an average does not 
differ much from that of the atmosphere, but differs sufficiently to alter the char- 
acter of the variability of the climate, and what is not indifferent either- — the error 
at every station is not even the same. In the standard observatories, such as the 
principal towns, also in many others, in Darjiling, Ambala, Eurki, &c., I found the 
instruments put up under a pretty high roof of reeds in the centre of an open shed 



^ Examples of local variation see under ‘‘Kashmir,” 

For details as to local influences I quote the very interesting experiments recently made by Mr. BECQUEEin 
with an electrical thermometer, and described in the French Academy, Journal Cosmos, 1863, p. 679. 
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of 25 to 20 feet in diameter, only resting on distant columns. This indeed is very 
much to be recommended, but naturally it cannot be done everywhere; and indeed, 
the well-shaded side of a house protected against rain being selected, it is sufficient 
there to put up the* instrument so as to be distant enough from the wall; for 
instance, by suspending it between two horizontal holders of wood or iron at about 
one foot from the wall. For our own use I had made gimblets with a metallic 
holder ^ attached to the handle. The instrument passed through two such gimblets 
was perfectly secure as to its steadiness, and was most easily put up at every new 
halting place. 

Registering instruments, minimum and maximum, are very valuable for complet- 
ing the meteorological observations; but in general they are not so correct as ordinary 
plain mercury thermometers, and they require, more particularly, to be handled with 
much greater care, being considerably more liable to get out of order. 

In the minimum filled with alcohol it often happens that by distillation a part of 
the alcohol gets transferred to the other end of the tube;^ recently also instances have 
been observed in which, probably through microscopic fissures produced by consider- 
able variations of temperature rapidly succeeding each other, even all the alcohol had 
disappeared, without any fissure being visible.® In the maximum aluminium floaters 
were substituted for .those of steel ; and altogether the variety of instruments, including 
Walvbedin’s deversion thermometers, GtAzelli’s minimum, Philipps’s speck of air, &c., 
is greater than might be expected. For travellers, also for observers far distant from 
the occasional assistance of a mechanician, none of them, I think, from our experience, 
can be sufficiently safe or constant in its indications. For the temperature of the air I 


^ Figured in the Plate of Instruments ; the holder could be turned backward and then also protected the point 
of the gimblet when packed. 

2 In the tropics alcohol thermometers are also subjected to disturbances from the pressure of steam developed 
inside, alcohol boiling at 140° Fahr., mercury only at 612° Fahr. — Very good registering instruments are those used 
at Kew and described in Part L, and IL of the Kew observations: they have been sent out recently also to Melbourne, 
as General Sabine informed me.— In the Journal “Les Mondes,’’ 1864, p. 158, a new registering thermometer by Govi 
is described (from the proceedings of the Turin Academy). It is filled with gas, and has every advantage of accuracy, 
but its large volume must limit its general use. 

* As a very remarkable instance I quote the observation of Dr. Kolb of Paris, a very active and scientific member of 
the Alpine club, on the top of Monte Eosa. The minimum thermometer put up July IGth., 1860, he found July 4th., 1862, 
perfectly emi^ty, the index lying in the very centre of the bulb. See Ttjckett, “ Peaks, Passes, and Glaciers,” VoLIL, 
second series. Also Hookeb’s observations about the receding of the zero point (“Himalayan Journals,” VoL IL, 
Append. A., p. 358) are quoted by Tuckett as analogous cases. 

IV. • 5 
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preferred ■watching the hours of extremes, and reading the instruments at the respec- 
tive periods ; in cases in which direct reading was not possible, such as in the deter- 
mination of the temperature at, the bottom of lakes, in great depth of the ground, &c., 
I preferred employing a quite different system; I made thermometers so slow by suffi- 
cient protection against rapid alteration of temperature, that I could read them 
directly after being brought out.^ 

We used for ourselves chiefly the centigrade scale, but in these publications the 
readings are converted throughout into Fahrenheit, and I can but add from the con- 
tinued use of both scales, that, as far as there is a distinction to be made in such 
things, where uniformity^ is of much greater importance than selection, I have reason to 
prefer the Fahrenheit scale. Its advantages are a smaller unit and, observations in 
high latitudes or great elevations excepted, the greater simplicity in calculation by 
avoiding negative numbers; it is but to be regretted that 32 for the freezing point 
is still not sufficiently high to completely exclude negative numbers; whether the 
difference between freezing and boihng heat of water is 80, 100, or 180 is perfectly 
indifferent in reference to mathematical formulae.^ 

The range of thermometers for practical use I found most desirable, where instru- 
ments of that length had no other objections, was one comprising the freezing point 
and the boffing point of water. This has the adyantage of allowing the principid 
control of the scale without an additional standard for comparison. For the 
temperature of the air of the tropics 10°Fahr. to 150 are sufficient, the latter being 
approached occasionally by the most superficial strata of dark soil exposed to the full 
power of insolation. In order that a thermometer may be exposed to the sun’s rays or to 

* For details of these apparatus see Vol. V., and the Plate of Instruments. Also those used for experimental 
researches about radiation and insolation are detailed there. Those I used at Ambala were described in my 3rd. 
official Report, reprinted in the Journal As. Soc. Beng., 1856. 

“ I do not intend by these details to allude to a general introduction of this or any of the other scales; it is 
sad to see how much time and mental power is absolutely wasted in reductions so plain, that they have not even the 
value of mental exercise. But at present the time has not yet come, and as yet national as well as personal ambition 
has but too often interfered with the adoption of a neighbour’s idea. If in the French revolution the toise or half 
the toise could have been made the meter with its decimal system of division, we do not know but that all the con- 
tinent- where still for scientific objects such as height, the old French foot is in use-would have adopted it. 
Perhaps the Fahrenheit scale, say with 132 for 32 and 312 for 212, for the avoidance of negative numbers, might be 
expected to become most general, being now already the one used, not only in England, but also in the western 
hemisphere as well as in most parts of the tropics and to the south of them. For a general comparison of more 
tfian 20 scales once in use since Galilei’s invention of the thermometer, about the year 1610 according to Libri, see 
E. E. Schmitt, “Lelirbucli der Meteorologie,” p. 74* 
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the determmation of hot springs- without risk of its bursting in case the temperature 
rises higher than expected, it is advisable that its capillary tube should have an enlarge- 
ment at Its upper end. For this purpose it is very easy to have the determination 
o le 01 mg pomt defined also for thermometers not including the full length. If 
the capillary tube at the place where it is to end for the general use of the instru- 
ment, IS enlarged, and if above this enlargement it is continued, about ■/, of an inch it 

between 

205 and 220” Fahr. It is important for instruments which are much carried about 
that the space of the capillary tube should be absolutely free of air. That this is’ 
the case is easily seen by the mercury running down to the very end and retiring 
Without breaking when the thermometer is turned gently. 

In order to faciUtate the study of the results of the various continental works on 

meteorology, it will be allowed to add a table of comparison of the various scales now in 

use. Plain as it is, it may not be unwelcome to those to whom such reductions are 

not so familiar m consequence of the occasion less frequently presenting itself.- For 

imitmg the siso of the table the central parts most generally met with are those 
most detailed. 


* We had liot springs in the Himalaya which wore even warmer fin conseauenen nP 11 i u n 

SMM „..er lo Ite ^ 

co«.rib..w of »» arid r; zz TIT, T 

W aana, ana by assisting particularly the numerous native observers employed. 
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Comparison of Thermometric Scales. 
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49-82 


Beaum . 


+ 4-80 
4-88 

4 - 96 

5 - 04 
5-12 
5-20 
5-28 
5-36 
5-44 
5-52 

5-60 

5-68 

5-76 

5-84 

5 - 92 

6 - 00 
6-08 
6-16 
6-24 
6-32 

6-40 

6-48 

6-56 

6-64 

6-72 

6-80 

6-88 

6 - 96 

7 - 04 
7-12 


12-0 

12-1 

12-2 

12-3 

12-4 

12-5 

12-6 

12-7 

12-8 

12 - 9 

13 - 0 
13-1 
13-2 
13-3 
13-4 
13-5 
13-6 
13-7 
13-8 
13-9 


-h 50-00 
50-18 
50-36 
50-54 
50-72 

50 - 90 

51 - 08 
51-26 
51-44 
51-62 

51-80 

51 - 98 

52 - 16 
52-34 
52-52 
52-70 

52 - 88 

53 - 06 
53-24 
53-42 

63 - 60 
53-78 

53 - 96 

54 - 14 
54-32 

64 - 50 
54 - 68 

54 - 86 

55 - 04 
55-22 

55-40 

55-58 

55-76 

55 - 94 

56 - 12 
66-30 
56-48 
56-66 

56 - 84 

57 - 02 


E ^ aum . 


-f- 8 - 00 
8-08 
8-16 
8-24 
. 8-32 
8-40 
8-48 
8-56 
8-64 
8-72 

8-80 

8-88 

8 - 96 

9 - 04 
9-12 
9-20 
9-28 
9-36 
9-44 
9-52 

9-60 
9-68 
. 9*76 
9-84 
9 -92 
10-00 
10-08 
10-16 
10-24 
10-32 

10-40 

10-48 

10-56 

10-64 

10-72 

10-80 

10-88 

10 - 96 

11 - 04 
11-12 
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Comparison of Thermometric Scales. 

I-C. + 32) i-(I'.-32)l 

= C- I = F- i = »■ 

l-E. I I-E. + 32I io. I 


mm 

Fahr. 

K^aum 

Cent. 

Fahr. 

Keaum. 

Cent. 

Fahr. 

Reaum. 

+ 14-0 

+ 57-20 

+ 11-20 

+ 18-0 

+ 64-40 

+ 14-40 

^ 22 • 0 

+ 71-60 

+ 17-60 

14-1 

57-38 

11-28 

18-1 

64-58 

14-48 

22-1 

71-78 

17-68 

14-2 

57-56 

11-36 

18-2 

64-76 

14-56 

22-2 

71-96 

17-76 

14-3 

57-74 

11-44 

18-3 

64-94 

14-64 

22-3 

72-14 

17-84 

14>4 

57-92 

11-52 

18-4 

65-12 

14-72 

22-4 

71-32 

17-92 

14-5 

58-10 

11-60 

18-5 

65-30 

14-80 

22-5 

72-50 

18-00 

14-6 

58-28 

11-68 

18-6 

65-48 

14-88 

22-6 

72-68 

18-08 

14-7 

58-46 

11-76 

18-7 

65-66 

14-96 

22-7 

72-86 

18-16 

14-8 

58-64 

11-84 

18-8 

65-84 

15-04 

22-8 

73-04 

18-24 

14-9 

58-82 

11-92 

18-9 

66-02 

15-12 

22-9 

73-22 

18-32 

15-0 

59-00 

12-00 

19-0 

66-20 

15-20 

23-0 

73-40 

18-40 

15-1 

59-18 

12-08 

19-1 

66-38 

15-28 

23-1 

73-58 

18-48 

15-2 

59-36 

12-16 

19-2 

66-56 

15-36 

23-2 

73-76 

18-56 

15-3 

59-54 

12-24 

19-3 

66-74 

15-44 

23-3 

73-94 

18-64 

15-4 

59-72 

12-32 

19-4 

66-92 

15-52 

23-4 

74-12 

18-72 

15 <5 

59-90 

12-40 

19-5 

67-10 

15-60 

23-5 

74-30 

18-80 

15-6 

60-08 

12-48 

19-6 

67-28 

15-68 

23-0 

74-48 

18-88 

15-7 

60 - 26 . 

12-56 

19-7 

67-46 

15-76 

23-7 

74-66 

18-96 

15-8 

60-44 

12-64 

19-8 

67-64 

15-84 

23-8 

74-84 

19-04 

15-9 

60-62 

12-72 

19-9 

67-82 

15-92 

23-9 

75-02 

19-12 

16-0 

60-80 

12-80 

20-0 

68-00 

16-00 

’ 24-0 

75-20 

19-20 

16-1 

60-98 

12-88 

20-1 

68-18 

16-08 

24-1 

75-38 

19-28 

16-2 

61-16 

12-96 

20-2 

68-36 

16-16 

24-2 

75-56 

19-36 

16-3 

61 - 34 

13-04 

20-3 

68-54 

16-24 

24-3 

75-74 

19-44 

16-4 

61-52 

13-12 

20-4 

68-72 

16-32 

24-4 

75-92 

19-52 

16-5 

61-70 

13-20 

20-5 

68-90 

16-40 

24-5 

76-10 

19-60 

16-6 

61-88 

13-28 

20-6 

69-08 

16-48 

24-6 

76-28 

19-68 

16-7 

62-06 

13-36 

20-7 

69-26 

16-56 

24-7 

76-46 

19-76 

16-8 

62-24 

13-44 

20-8 

69-44 

16-64 

24-8 

76-64 

19-84 

16-9 

62-42 

13-52 

20-9 

69-62 

16-72 

24-9 

76-82 

19-92 

17-0 

62-60 

13-60 

21-0 

69-80 

16-80 

25-0 

77-00 

: 20-00 

17-1 

62-78 

13-68 

21-1 

69-98 

16-88 

25-2 

77-36 

20-16 

17-2 

62-96 

13-76 

21-2 

70-16 

16-96 

25-4 

77-72 

20-32 

17-3 

63-14 

13-84 

21-3 

70-34 

17-04 

25-6 

78-08 

20-48 

17-4 

63-32 

13-92 

21-4 

70-52 

17-12 

25-8 

78-44 

20-64 

17-5 

63-50 

14-00 

21-5 

70-70 

17-20 

26-0 

78-80 

20-80 

17-6 

63-68 

14-08 

21-6 

70-88 

17-28 

26-2 

79-16 

20-96 

17 -J 

63-86 

14-16 

21-7 

71-06 

17-36 

26-4 

79-52 

21-12 

17-8 

64-04 

14-24 

21-8 

71-24 

17-44 

26-6 

79-88 

21-28 

17-9 

64-22 

14-32 

; 21-9 

71-42 

17-52 

26-8 

80-24 

21-44 




(F. — 32) 


CONSIDERITIOKS POE METPOEOLOGIOAL SrATIOPTS. 
Conpafison of Uimnometric Scales. 

C) 




u 

|- C. + 32 ' 

9 / = F. 

1 (F. - 32) ' 

i 

j- E. + 32 j 

4 

5°- J 


+ 27.0 
27-2 
27.4 
27-6 

27- 8 

28- 0 
28-2 

28- 4 
28-6 
28-8 

29.0 

29- 2 
29-4 
29-6 

29- 8 

30- 0 
30-2 
30-4 

30- 6 
30.8 

31.0 

31.2 
31.4 

31- 6 , 

31- 8 

32- 0 

32.2 
32-4 
32-6 
32-8 


+ 80.60 
8(>.96 
81.32 
81.68 
82.04 
82.40 
82.76 
83.12 
83.48 

83- 84 

84 - 20 

84-56 

84- 92 

85- 28 

85 - 64 

86 - 00 

86-36 

86- 72 

87- 08 

87-44 

87- 80 

88- 16 

88- 52 
88-88 

89- 24 

89-60 

89- 96 

90- 32 

90- 68 

91- 04 


R&ttm. 

+ 21-60 

21-76 

21- 92 

22- 08 

22-24 

22-40 
22*56 

22- 72 
22-88 

23- 04 

23-20 

23-36 

23-52 

23-68 

23- 84 

24- 00 

24-16 

24-32 

24-48 

24-64 

24-80 

24- 96 

25- 12 

25-28 

25-44 

25-60 

25-76 

25- 92 

26- 08 

26-24 


+ 33-0 
33.2 
33-4 
, 33-6 

33- 8 

34- 0 
34-2 
34'- 4 
34-6 

34- 8 

35- 0 

35- 5 

36- 0 

36- 5 

37- 0 

37- 5 

38- 0: 

38- 5 

39- 0 

39- 5 

40- 0 

41 

42 

43 

44 

45 

46 

47 

48 

49 


+ 91-40 

91- 76 

92- 12 

92-48 

92- 84 

93- 20 

93-56 

93- 92 

94- 28 

94- 64 

95- 0 

95- 9 

96- 8 

97- 7 

98- 6 

99- 5 

100- 4 

101- 3 

102 - 2 

103- 1 

104- 0 

105- 8 
107-6 
109-4 
111-2 

113- 0 

114- 8 
116-6 
118-4 
120-2 


l^aum. I Cent. 


+'S.40' 

26-56 

26- 72 

26-88 

27- 04 

27-20 
27*36 

27-52 

27-68 

27- 84 

28 - 0 

28- 4 

28-8 

29- 2 

29- 6 

30 - 0 
30*4 

30 - 8 

31 - 2 

31 - 6 

32 - 0 

32- 8 

33 - 6 

34.4 

35- 2 

36- 0 

36- 8 

37- 6 

38- 4 

39- 2 


+ 59 

51 

52 

53 

54 


+ 122-0 
123-8 

125.6 
127.4 

129.2 

131- 0 

132- 8 
134-6 
136-4 

138.2 

140- 0 

141- 8 
143-6 
145-4 
147-2 

149- 0 I 

150- 8 

152.6 
154-4 
156-2 

158- 0 

159- 8 
161-6 
168-4 
165-2 

167- G 

168- 8 
170-6 
172-4 
174-2 


Heaaui, 

+-40-0 

40- 8 

41- 6 

42- 4 

43 - 2 

44- 0 

44- 8 

45- 6 

46- 4 

47- 2 

48- 0 

48 - 8 

49 - 0 

50- 4 

51- 2 

52- () 

52- 8 

53- 6 

54.4 

55- 2 

56- 0 

56- 8 

57- 6 
68-4 

59- 2 

60 - 0 
60-8 
61 - 6 

62 - 4 

63- 2 
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GEAPHICAL EEPEESENTATIONS. 

Meteorological data can be represented not only by numbers but also by mathe- 
matical diagrams, viz. by curves determined by tvvo systems of co-ordinates, one of wMch 
is based upon a unit of time, the other upon a unit of difference of temperature, 
pressure, &c. As this mode of representation is independent of the scale employed, it 
materially facilitates comparison; for temperature I used it for the types of climate 
which are added to the isothermal lines, Plate IV. of the Illustrations of Meteorology. 

The surface covered by such figures is at the same time in direct proportion to 
the mean temperature ; the latter can be deduced by mathematical formulse ; for rapid 
comparison I frequently used a planimeter by 'W’eltli and Staeke at Vienna, described 
by Stampeee.^ By following the contour of the space included by the curve or parts 
of the curve and the respective co-ordinates the surface of this space (expressed by 
my instrument in square centimeters) is obtained, and the resulting mean is easily 
deduced. 

In comparing meteorological curves also their rectilinear length can be taken 
into consideration as proportional to the variability. If a quotient is formed from 
the first part of the curve, A to J5, divided by the rectilinear distance (in diagonal 
direction) between the minimum A placed as the beginning to the maximum E; and 
if the same is done for the second part of the curve by the diagonal distance from the 
maximum to the re-appearance of the minimum, E to C — we obtain absolute values 
independent of the relative proportions of the two systems of co-ordinates. 

Supposing three curves to be compared of the 
forms as these here drawn, though the “mean” may 
be the same for the three, it is easily seen that their length 
varies considerably; the one drawn as a dotted line is 
the shortest, next to it comes the broken line, the full 
^ line is the longest. The variabihty of the phenomena 
represented is proportional to the length of the curves, evidently differing consider- 
ably from the mere distance between maximum and minimum, or from the surfaces 

‘ Stampfee, “Ueber Planimeter,” Wien, Braunmiller.— Also for various other curves, such as hydrographical 
sections, (fee., this instrument can be employed. 
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included by the curves and the horizontal axis of co-ordinates. Even if the units 
adopted for the co-ordinates should be no more the same for the curves to be com- 
pared, we can compare the absolute values of their variability obtained by the formula 

i-^B) {BC) 

AB BG 

{AB\ (BG) being the length of the curve between A and B^ and B and C, AB, 
BC being the rectilinear distance between the extremes of the curve. 

This consideration also- allows one to compare any two mathematical curves, 
independent of the elements they represent; such as thermical with hygrometrical or 
barometrical curves, &c., in reference to their variability. The comparative concluding 
considerations on the meteorological phenomena in general will offer many an occa- 
sion for such analysis. 

Bevol/ving Scale for measuring curves. Eor practically measuring a curve a pair 
of compasses can be but insufficiently employed; even if we do not mind the trouble 
of opening the compasses but very -little, we obtain, according to the form of the 
curve, only a result comparable to that obtained by measuring the periphery of a 
circle in the form a polygon. This led me to the construction of a little instrument 
which, by its revolving motion over a curve, defines its length by the number of 
revolutions or parts of one, without the additional me of a measuring scale. 

This little wheel, — -I called it Bevolving Scale {Molette mitnque in French, 
Scalenrddchen in German) — proved itself to be also applicable to the measuring of 
curved lines on maps or plans, such as rivers, roads, or for the construction of plans 
and sections, where co-ordinates had to be drawn; as in English maps the absolute 
measure of the inch and its proi)ortion to a certain number of miles is the basis 
of the scale, the revolving scale can be combined with the absolute scale of the inch 
(in French maps and plans the centimeter with the kilometers). 

My instrument, represented in the woodcut annexed, was exhibited first at the 
French Academy (Oomptes Eendus, Aug. 17, 1863) by General Moein; at the British 
Association, Newcastle, in September of the same year, by Mr. Lockybb; in German I 
described it in the Astr. Nachrichten for December 1863, and in Dingleb’s Polyt. Journ. 
for October. I may be allowed to mention that the numerous reprints and abstracts which 
have appeared in various scientific and military papers, have induced me to give here the 

6 


IV. 
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description of an instrument ’wMcli, from its simplicity and applicability to sucli various 
purposes, proves so serviceable, that I might have expected it to have existed in this 
form a long time already. 



EEVOLVING SCALES. Opisometer of Mr. Elliot, also, was 

invented for measuring the length of a curved 
line by a wheel; this however was no measure 
in itself, but by its turning round the position 
upon a screw was altered in a horizontal direc- 
tion, and it finally had to be pulled on along 
a scale in an opposite direction till the wheel 
again reached the point of the screw where it 
started from. As a great difficulty, it must 
be mentioned -that the starting position at the 
beginning is only defined “by a vertical position 
in the hand. In the JRevolving Scctle the points, by the little dots they leave, not only 
maik the beginning, but they enable one to see all along the line, whether it has 
been followed accurately, and if so they leave the line marked off at the same time. 

Its principal part is a metallic wheel, the circumference of which is divided by 
prominent steel points. The axle of the wheel rests in the two lobes of the handle.^ 
By rolling it over a line, straight or curved, the points leaving delicate marks, we obtain : 

1. The number of inches, centimeters, &c. (into which the circumference is divided) 
for the total length. 

2. The line itself has become marked off, and intermediate parts of it can be 
compaied with each other without the necessity of measuring again. 

3. If pulled on along a ruler, a linear measuring tape of paper is obtained at once. 

As the dimensions I found to be the most convenient for physical and topo- 
graphical purposes I may mention the following: 

A. Eor inches: 

Size of the circumference 1 or 2 inches, the numbers 0 % % % 1 % % % being 
engraved in the wheel above the respective points; the beginning, 0, and, if of the larger 
size also the half of the circumference, 1 being distinguished by double points juxtaposed. 

1 The handle can easily be modified so as to allow one to carry the little instrument on the watch-chain. 
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B. For centimeters. 

The circumference may best be made eq^ual to 3 centimeters, these being sub- 
divided once, and the full centimeters being distinguished by double points. 

G. For topographical measurement on maps which ' are to be measured in geo- 
graphical (or other) miles, the proportion of the scale being 1 : 100,000 or parts of it, 
half a geographical mile has been taken as the unit, the circumference so becoming 
1*37 French inches and the diameter 5 *23 French lines for 4 : 100,000; the G-erman 
geographical mile being adopted (with Bessel) — 3807 '23 toises. For a map in 
the proportion of 1 ; 144,000 or multiple of' it, a circumference of 2 inches sub- 
dived into duodecimal parts may be said to be the best ; when of this size the com- 
plete circumference corresponds to 24,000 feet, or 1 duodecimal mile, and the 
revolving scale at the same time is the absolute measure oi inches, iharked oft every 

I 

two lines; the beginning and end obtain double points. 

On every wheel the beginning of the division is marked by a broader line con- 
nected with the zero, this being a full dark ellipse. Besides, opposite to the zero 
point a little prominence is fixed into the wheel, which touches with every complete 
revolution a small spring which sounds. This materially accelerates its use in mea- 
suring as, till near the end of the line to be measured, not the single marks but 
only the complete revolutions are to be counted. 

In reference to the mechanical details I limit myself to adding, that the edge of 
the wheel must be narrow and edentated all round, in order to offer sufficient friction 
when moved over the paper; the points are sharp and shoi^t, so as to completely enter 

into the paper. As in the use of a pair of compasses, here too the paper must be 

% 

placed upon a basis sufficiently soft to facilitate the precision in the contact of the 
circumference of the wheel with the line and the impression of the points. If maps 
are to be examined it with be found useful, in many instance, to examine also the 
scale engraved, in order to see whether any appreciable contraction of the paper 
after the printing has taken place, as not unfrequently it will be found to be the case. 

The precise application will be found easy enough. The little resistance at every 
impression of a mark allows one to see as well as to feel them, and the impression of 
a division all over the line is not only useful for roads, rivers, &c. on maps, but also 
when examining curves of any kind it shows at once many details for comparison of 
their various parts, also facilitating the first deduction of mathematical formulae. . 



IV. THE DAILY PERIOD OF TEMPERATURE. 


Peincipal Dependbitcy upon the Position oe the Sun. General sources of terrestrial boat: Proper heat ot the 
globe; Temperature of Space; beat derived from tbe Sun. 

Insolation and Eadiation. Instruments for experimental Observations, readings of Tliormometers in the Sun s 
Rays. The Sun’s heating power greater along the sea-shore than in the interior. Influence ol moisture upon 
accumulation of heat in the different provinces. Tyndall’s Experiments on Heat. 

Heat tbansmittbd ekom the Moon. Mblloni’s direct proof of heating power. Analysis ol very long motoorologicnl 
Series. 

Numbeical Data and desobiptive Remabks to illustbatb the daily Vabiation. Hourly observations at Bombay; 
Madras; Calcutta; Ambala. Types varying with season and locality. Hot Winds, bcni -breezes. Sei'ond 
Depression after the principal minimum. 

{Daily variation is deduced from hourly observations or means; annual variation from monthly means.) 


PEINCIPAL DEPENDENCY UPON THE POSITION OF THE SUN. 

The periodical variation of temperature — ^its daily and yearly raiigt} — may host lie 
introduced by some considerations about the modifying causes. 

The rays of the sun would produce an increase of temperature in direct con- 
formity to the changes of his position above the horizon, did not time exercise ho great an 
influence upon the effects of insolation and radiation. Now we see that the maximum is 
not reached with the greatest height of the sun, but only 2 to 3 hours later, in the 
tropics as well as in higher latitudes; and even the disappearance of the sun below 
the horizon does not cause a sudden change in the form of the daily curve, but the 
cooling by radiation continues with nearly uniform progress till the moment of the 
re-appearance of the sun the foEowing morning. Littoral climates, the rainy season 
with its clouded sky, when the direct action of the sun and the loss of heat is most 
limited, show the smallest variation; but they also approach most a daily change 
proportional to the curve of the sun, and particularj.y a great uniformity during the 
night. Continental regions with an unclouded sky, and great heights, where the variety 
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of tlie atmosphere partially accelerates the changes, show the most rapid variation, and 

here the loss of heat continues during all the night. 

In the central tropical regions, in fact, the maximum is much oftener than not 
even later than in higher latitudes; also an unclouded sky cannot cause the time of 
maximum to approach much the culmination of the sun; it remains 2 to 3 hours 
distant in consequence of the continued . active power of the sun's rays. In great 
heights, such as in the dry Tibetan climate, the radiation not unfrequently begins to 
overpower insolation soon after the sun's culmination and so causes the maximum 
to come nearer the centre of the day. The same we also observe in elevated Alpine 
regions of our European latitudes; but here the obliquity of the sun’s course pro- 
duces stiU another modification which even in the greatest heights, wliere we bad 
occasion to pass a night, could not be traced in Tibet. In the Alps 1 had observed that 
the increase of the temperature often precedes for several hours the rise of the sum* 
I think it is sufficient to explain it from the circumstance that the sun rises and 
sinks so much more vertically and rapidly in Tibetan than in European latitudes. 

It would be a consideration too general and theoretical to enter here into the 
analysis of the sources of terrestrial heat; the three principal causes so ably deve- 
loped by Fourier® are the following: The proper heat of our globe;- — the temperature 
of the space of the universe in which our globe moves; — tlie beat derived from the 
sun. The first and the second of these elements, however, have but a very small 
share in the thermic modifications we observe on the surface of the earth; in the 
general outlines they do not even become apparent. 

The proper heat of our glohe we find increasing rapidly — ^as far as it can be 
traced in mines, artesian wells, &c. — when descending into great depths.® It is con- 
sidered the rest of a general higher temperature; if it were the action of the sun, 

1 For the highest poiats where nights were passed, up to 19,326 feet, see “Besults,” Vol. II, p. 481; “Phy«. 
Geogr. of the Alps,” Vol. II, p. 292. 

* Fottriee, Memoires de I’Ac. des sciences de Paris, T. YII, 1827. 

® I or very interesting details see the results obtained from the mines in Cornwall and Dovonshire by Fox^ 
British Assoc., 10th. Rep., p. 309. As the resulting mean, based upon all the details, Bishop (Die Wiirmelehre des 
Inneren unseres Erdkorpers, p. 382), and Studer (“Phys. Geogr. nnd GeoL,” Vol. lb, p. 37) obtain 50 feet for the 
increase of 1® Fahr., their individual results differing but for about 1 foot. Our Indian researches offered no mate- 
rials to add to the definition of these values; our observations not reaching beyond the depth whioh is still affected 
by the atmospheric temperature; as far as I know no data exist from the tropics of the ancient world, and those 
of the tropics of America are limited to mines which themselves are situated at a very great elevation. 
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tlie temperature below the strata witliin which the periodic variations can be observed, 
could but show either a uniform temperature down to the centre of the earth in case the 
action of the sun has lasted long enough to have raised its heating effect to a terminal value, 
or a decrease towards the centre in case such terminal value had not yet been reached. 

The temperature of the space of the universe in which our globe moves is another 
element modifying the thermic conditions of the earth; notwithstanding the ingenious 
theoretical and experimental researches connected with these questions by men like 
Fourier, Hbrsohel, Hopkins, Pouillet, the numerical definition is still very vague; some 
obtained values ranging between 90 and 108° Fahr. below freezing point (Foubter); 
whilst Pouillet’s result for the temperature of the space was — 214° Fahr. included 
between the limits of— 283 and— 175° Fahr.' All we can positively say is that 
the earth is situated in a space with the incandescent sun in its central region and a 
temperature much below the freezing point of water in the opposite direction. 
That this space is not absolutely cold, or, as we only could imagine this, tliat not the 
sun alone is our source of heat, is corroborated by the circumstances that if so, 
the variations of temperature would be much greater and more directly connected 
with the distance of our globe from the sun, also the difference between day and night 
would be more intensive and more sudden. 


The Sun and -the modification of the heating power of insolation remain tlierelbre 
nearly exclusively the sources to which all variation of temperature and, in consequence, 
most of the periodic changes in the meteorological phenomena are to be traced. 
Together with the physical conditions of the sun and the elements of the orbit of the 


earth, ^ it is particularly the distribution of land and sea which most essentially modi- 
fies the thermal conditions on its surface (when referred to one level). It was Humboldt 


who first fully detailed, in 


1817, the difference between continental and littoral 


climate; and amongst the recent contrihutions to these leading questions the various 
discoveries connected with Dove’s researches are to be quoted. 


The secondary action of the sun by the eventual influence of the moon upon the 
earth is, ae we shall see, remarkably smaU in reference to the chances of a thermic effect. 


r' T .‘s' “““ ““ 

thu; but HorsntB (“Lsonh. and imt'” 188) mLTij obT'^ d’"" ’"’"'l’ '“S™ 

2 (j » . , , ’ recently obtained are analogous result. 

Smithson JLsliZrL Washington, 
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INSOLATION AND RADIATION. 

The tropics, where the intensity of solar action is greatest, are the regions where 
we may expect the influence of the modifying causes to become apparent most distinctly, 
and one of the results which during our travels presented itself amongst the very 
first deserved my particular attention, since I think it had not yet been sufficiently 
taken notice of in the analysis of meteorological observations— I mean the influence 
of relative moisture in inareasing the effect of insolaiaon by reducing the simultaneous 

■ ■ ■■ ■ ^ . . i# " = ’ " , ^ ‘ 

radiation, as long as transparency is not yet limited by the iuterference of haze or fog. 

The instruments put up for the determination of the temperature of the air in4he 
shade, as described before, are placed so as to be as independent as they possibly can 
be from local disturbances ; they have to show the temperature of the storm, the breeze, the 
resting or gently undulating stratum of the air, unmodified by the objects touched next ; 
particularly solar heat reflected or radiated from the surrounding objects was mentioned 
as to be excluded, since no other disturbance can become so arbitrary and uncertain. 

But again the question can be asked, what is actually the direct power of the 
sun’s rays; and it might appear as easy to observe it as the temperature of the air in 
the shade, by now exposing a thermometer to the full action of the sun’s rays, had 
not here again the surrounding objects the power of individual modification. 

For experimental observations apparatus like that of Saussuee,’ Herschel^, Pouillet,"'* 
or the exposure of a thermometer with blacked bulb on a surface of black wool,* 
must be used for obtaining values absolutely comparable; but for many a general 
question the free exposure of a thermometer to the sun’s rays at a sufficient 
distance from a heated back-ground is a most precious material, particularly here, 
where irregularities in the course of meteorological phenomena are less frequent. 
Readings of a thermometer in the sun have been made in India at many stations, 
and at some for many years ; if till now they were not duly examined and com- 
pared, the reason was that a great number indeed were made so that the thermometer 
being put up close to a stone wall, or at a small elevation above a ground partly moist, 

1 Heliothemometer in “Voyages dans lea Alpes, 1787 — 1796,” § 932. 

Actinometer, in Report of the 3rd meeting of the British Assoc. Cambridge, 1833. 

^ Pyrheliometer in Pogg., Ann., 90, p. 544. 

* It would he too long to enter here already into details which will be given together with the experiments 
we had occasion to make. A description of the apparatus we used I gave in my Third Report upon the Progress 
of the Magnetic Survey, 1856, Journal As. Soc. of Bengal. 
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partly dry, occasionally black soil, now dense fanning grass — made them incom- 
parable, arbitrary. Also the nature of the instrument, for instance the glass being 
unusually strong or greenish, may essentially modify such readings. 

The instrument, when imperfect, has chiefly the quality of making such readings 
too low by being not dehcate^ enough; slow instruments will not become sufficiently 
warm at the time of the maximum; it is true, they will not become either sufficient^ 
cool during the opposite period; but this, though limiting their error for readings 
such as the daily means, is no amelioration here, where the maximum is what we 
moat want to know. The personal examination of the different stations has shown 
readings too low to be more frequent than those where they were overheated by too 
great vicinity to dry black ground; whilst for the temperature in the shade the case 
is the opposite one. 

The visit, however, of the various provinces now described also allowed me 
to find for every one of them data fairly comparable, and those are added, *' together 
with the tables of absolute extremes in the shade,® to the ’ groups I formed; the 
experimental series of observations we made during our own stay in the various 
regions are to follow, together with the determinations of transparency and intensity 
of light from which they may not well be separated; but the general results of the 
observations of plain insolation I preferred putting together already here to 
illustrate some of the principal causes of the modification of temi)erature. The 
curves by which the results are represented are figured on Plate 4 of the Meteor- 
ological Atlas; the numerical values of the fundamental tables can be considered as 
the mean of the reading in the early afternoon of every day, supposing the sky to 
have been so unclouded as to allow a distinct shadow to be thrown. If between 
Noon and 4*' p.m. no moment sufficiently clear presented itself, no observations were 


1 This is quite analogous for instance to the circumstance that the temperature of the insolated ground does 
not become either as hot or as cool at some depth as it will become on the very surface. 

VAlso in the tables of the Parliamentary publication I have met to my great pleasure the readings of several 
of the thermometers I had put up. As here the mean did not require any particular care in the combination, 
If only days where no insolation was observed remained excluded, such values could be entered into my tables with 
preference which were observed after my visit of the respective places, though I had not received as yet the detail 

thariTe TT 

ending tv bvTv h d b"t T t 

rt ;■ .7 T no insolation could be observed had been entered too 

air in shat^dtenTeaTiroIlt""^ "" ''' 
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noted this day, and the mean -was deduced for the month only from the number of days 
when observations could be made. Evidently this must be called arbitrary iu some 
degree, if we have to ask for the final effect produced by the sun in the various 
provinces; but the irregularities are much less numerous than at first might be 
expected; the number of days, even in the rainy season, on which no readings could 
be made is smaller than might be thought, and, which is more important, here, for 
the theoretical questions connected with these observations, it was necessary to make 
them as indepejident as possible firom an accidental number of days clouded in the 
afternoon. And I must add thdt we should be going too far if«»we considered such 
observations made in any form ever to become of such generally comparable nature 
aS those of the temperature of the air in the shade ; for the thermometer in the sun may 
be put up under circumstances as uniform as possible, the only question how much of 
the ground of a province is black soil, or jungle, or rock, is sufficient to show that 
the heat produced by the sun’s rays may attain a degree proportional everywhere 
for one of the modifications of the soil to the readings of the insolated thermometer, 
* but not so in the sum-total it attains. The topographical form of a province, whether 
flat or hilly, has an influence much greater still. 

The readings of the insolated thermometers show as the principal result that all 
along the seashore the heating power of the sun is greater than in the interior; and 
again, the absolute maxima of insolation coincide with days when the relative mcnstwre is 
great; days in the rainy season, when the clouds are interrupted for some time, or 
the months following the rainy season, when still moist — these are the periods showing 
the absolute extremes on the thermometer in the sun’s rays.^ 

It is therefore not only our personal sensation, if in such regions we feel the 
slightest touch of the solar rays more oppressive, more dangerous;^ this increase of solar 
action upon man has been combined with the suppression of evaporation and perspiration in 

^ One of the highest maxima ever observed in Calcutta I got communicated from General Thuilleb’s Observatory at 
the Surveyor-General’s office ; it was 147" Fahr., Oct. 29, 1863. The relative humidity was at the same time 69, though the 
day was clear and bright. In May 142° Fahr. is observed not unfrequently. In Jhansi, in Central India, though 
several degrees farther to the south and much warmer in the shade, 140° Fahr, is the maximum I only once found 
noted near the end of the hot season. 

The insolation, more than the temperature in the shade, also allows one to recognise the influence of the earth’s 
smaller distance from the sun during the hibernal part of her course. 

^ In German we use the expression stechend to designate that ‘‘stinging*’ heat of the sun’s rays experienced on, 
a clear but moist day in summer, or dui’ing a break in the summer rain. 

lY, 


7 
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a moist climate, wMcli certainly has a share in it for animal organism, but the ther- 
mometer, when exposed to the sun, shows it too.^ 

If we follow the annual variations, as well as compare stations like those of Ikmgal 
and the Panjab, the connexion of this maximum of insolation with the })erio(la oi* r(‘gi(mH 
of great moisture becomes eq^ually evident. In the Panjab, where during a ci(>nsid(‘i“iblt‘ 
part of the year — ^which, however, is the dryest-— the mean of the air as well as the 
maxima in the shade so far exceed those all over the rest of India, that now tlu^ systnni 
of isothermal lines includes a region of absolute extreme at a time which is not tiven 
the hot season for the tropicaP parts of India, we find not one montli for whitih 
the power of insolation would be but approximatively proportional.^ For the mean 
insolation of the yea/r we see a zone of maximum, including the islands and coasts tb 


the east and west of India from Bombay and Calcutta down to the centi-al parts of 
the Indian ocean, so essentially differing from the narrow ellijitical maxininrii zone of 
annual mean in the shade connecting India with Ceylon. 

For the hot and rainy .season the Indian islands and the soutlnirn shoi’es of the pen- 
insula differ too much in reference to the temperature in the shade from the regions 
a Kttle farther to the north, to aUow of the insolation reaching tl.o same ahaoluto 
height: also a kind of mist is for a considerable part of these raontliK so dmiso that 
days may be appai-ently clear enough to enable one to observe insolation, hut its full 
power is materiaUy reduced by the hazy condition of the atmesphere. 


In the cool season, when the height of the smi above the horizon has eoiisidm- 

' Also i„ Euro,>«, test, which i, not uafrcqneutly “telf’ with .uch different inteneity, m»y ho treccl I found 
receutiy .ecu, Iron. 0 comperieon ofEugiish and French obeeryations of l«t summer, ISOil. to » v.-ry diirem,' i.eW,; 

o t e msoieted thermometer in England, even if for eimpiicity each days were seiected when their in ti e it 
nad the mean temperature. 

. ’ 71“.“ ‘ :i«P«tnre, it wm observed to mo that this very dreumKlance 

msoi.t.on bemg stronger in HindosMn had made the medical anthoritie. doubt a,to«ether of the col- 1. of 

—yrerZr^^^^^^^^ ^ ™ - - --'not 


® The higher latitude of the Panjab naturally reduces the 
the formula 


height attained by the sun; for Noon it is 


found liy 


, if = 90 — 9 -f- 8 

where p .. the polar altitude, S the declination. For the other honrs we obtain 'it from the formula 

^ 9 sin 6 -f- cos 9 cos d cos t 

a connexion with the height alone of the sub aboTt 

ation it is easily seen that the difference of 1 t't d “the first hours following the CElffiin* 

paratively speaking minor importance. ” ^ ^ regions kere compared has but a share of com- 
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ably decreased for tbe northern regions, and when in addition, the rapid diminishing of the 
temperature in the shade from south to north materially modifies the tomporaturci rcsnulting 
foythe insolated thermometer, a decided depression also begins to be felt when protKHjding 
to the northern shores of the Indian seas, whilst near the equator, the altitude of the 
sun being but little altered, the reduction of its distance becomes felt, increasing its ciltH^t. 

What latitude in the cool season produces for the tropics, is, in the mountains, for 
a great part, the effect of height, but again nqt exclusively. This was decidedly shown 
by the experiments I had occasion to make in Sfi^im and in Ladak, where in both in- 
stances, the elevation, the altitude of the sun, even occasionally the temperature of the 
atmosphere in the shade, was the same; but when in Sikkim only a break in tluj clonds 
of an hour or two had to he watched to obtain readings of insolation far csxciHiding 
the effect of the sun when glaring down from the unclouded sky of Til)ut. 

The principal reason why a thermometer, when exposed to iiiHolation on a higli 
mountain, does not reach the same absolute degree of heat as wlien (LXjjOHed lower 
down, is to be sought in the simultmeous loss of heat hj radiation. As hoou by the 
temporary position in shade of the pyrheliometer ‘ I used, it was the greater in pro- 
portion to the difference of temperature, to the rarefaction of tlio surrounding modiiini, 
and to the dryness of the atmosphere. Nothing could better corroborate the latter in the 
meteorological registers than the coincidence in the difference l)otwoen IlongAl and the 
Panjab, Sikkim and Tibet. In consequence, also, tlie precipitation ol“ dew dejiriving 
the atmosphere of a considerable part of its moisture, must causo a proportional inertuise 
of radiation; this too could be traced, by the daily variation, the better in regions whore, 
like m Tibet, the precipitation of dew reduces the absolute moisture to a very minimum. 

Professor Tyndall^ obtained results quite analogous by a very different sories of 
observations. He had found that heat from whatever source, in passing through 
hydrogen, oxygen, nitrogen, or even dry air, finds but very little resistance; glass and 
other sohd substances easily permeable to solar heat, offer great resistance to th.^ 
passage of heat radiating from dark bodies; and his researches added tlu. dis- 


^ Figured in the Physical Geogr. of the Alps, Vol. I, plate X. 

= Tyndall,. 1863, Transact. Koyal Soc., Philos. Magazine, &c. Here I must liniit mvHclf fn +ii . • i 

<»»pl«yea- Tho te.earcho, „f P„f, Maonu., PogsTl*! 
864 differ in the results obtained. My observations of insolation and radiation in tropical climates heu i i 
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covery that many gases and vapours possess the same quality of intercepting the heat 
from sources not luminous, of absorbing and later radiating heat themselves. If for 
the vacuum absorption of heat from a body at 212° Fahr. is 0, and if we call 
it 1 for the dry atmosphere, it was found 9 by him for carbonic acid, 403 for hydro- 
carbonic gaz, 970 for olefient gas and 1195 for ammoniac. The small quantity of ozone in 
electrolytic oxygen was found to raise its absorbing power from 1 to 85, even to 136: the 
aqueous vapour in the air at the ordinary temperature produces an absorption varying 
from 70 to 80. Air saturated by humidity at the ordinary temperature absorbs more 
than 5 per cent, of the heat radiated from a metallic vessel filled with boding water; 
and Tyndall has calculated that of the heat radiated from the surface of the earth after 
its being heated by the sun, 16 per cent, is absorbed by aqueous vapour in the first 10 feet. 

As equally shown by these important experiments the share of moisture in 
climate and in the modification of temperature, by its influence upon radiation, can be 
compared with the protection of a hotbed, or a vertical wallcase for fruit-trees ; it allows 
the solar rays to heat the surface of the earth, but to a certain degree a temporary 
accumulation of heat and a more uniform and gradual cooling is the consequence.^ 

^ Also the gradual variation of the quantity of carbonic acid at different heights may be thought of here. In 
the present geological period its absolute quantity is very small, but as Sherry Hunt recently has observed, 
Philos, Magazine, October 1833, there is strong reason to believe from the quantity of carbonate of lime and 
coal that in former geological periods a considerable quantity of carbonic acid must have been mixed with the 
atmosphere and this circumstance, acting like a protecting cover of glass may have materially contributed to pro- 
longate the high temperature on the surface of our globe. 

I had already found, together with Adolphe, that in the Alps it increases with height, the quantity, however, 
remaining very small altogether; from the basis of the Alps up to the Vincentpyramide (one of the peaks of Monte 
Rosa) 13,838 Eng. feet, we had found it to increase from 4 to 9*5 parts in 10,000. ‘‘Phys. Geogr. of the Alps,’’ 
vol. L, p. 455 to 4GG, vol. IL, p. 175 to 184. The experiments in the Himalaya and Tibet, though they cannot 
be detailed here, may be mentioned, to allow of my saying that the results perfectly confirmed the increase with 
height; and in analogy with the modifications observed in the Alps, it became somewhat more rapid in heights 
where the forms of elevated narrow ridges and isolated peaks began to predominate, or when vegetation had nearly 
disappeared. The absolute values had but little exceeded the maxima we formerly had found in the Alps, not- 
withstanding the considerable difference in the absolute heights, 

Philos. Magazine, October, 1863. 

From experiments I have recently made in my wallcase at the Jagersburg, even practical application may 
be expected by filling them with air considerably mixed with carbonic acid; this can easily be procured by com- 
bustion. In many parts of Franconia, smoke, and rather as Tyndall’s experiments explain it to have a share in 
it, carbonic acid, is used for preventing or at least diminishing the deleterious effect of nocturnal radiation upon 
the germination of the vines early in spring. During very clear and cool nights fires are lighted in the vineyards 
“for protection,” though much too small to sensibly affect the temperature.— Concerning the additional modificatioi^ 
of nocturnal radiation by the foTM of the surface, including the structure of various bodies exposed, compare the 
well-known experiments by Glaisheb, Phil Transact,, IL, p, 119—217. 
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HEAT TRAKSMITTED FROM THE MOOH. 

The heating power of the sun may he still considered in reference to the indirect 
influence exercised by heat transmitted from the moon. As Sir John Hersohel^ has 
already explained in detail, it is very probable that the surface of the moon, from its day 
being nearly 30 times as long than ours, attains a temperature exceeding that of, boil- 
ing water; Althahs® even approximatively deduces a temperature four times that of 
boiling water, seven days after full moon, followed by a depression of 940° Eahr. (622° 0.) 
about half a day after new moon. * More positive, however, it is, that till Melloni® 
employed his most delicate thermoscopic apparatus, no trace of heat was positively 
observed to reach the surface of the earth, not excluding, nevertheless, an opinion 
held by many astronomers,* viz. that the thermic rays radiating from the moon 
may reach the upper limit of our atmosphere in appreciable intensity, and may so 
participate in the dissolving of clouds, especially cirri, with the rising full moon. 

The direct effect of the moon upon the thermometer on the surface of the earth 
cannot be expected to be quite inappreciable ; but the various researches made till now 
show results so materially differing, that a very long series only allows of our defining 
these modifications. Madler, employing, however, 15 years only of Berhn observations, 
had found the maximum to take place two days before the first quarter, the TnitiiTnum 
three days after the last quarter. 

Buys -Ballot, from 114 years of observations in the Netherlands,® combined in 
reference to the age of the moon on the respective days, had obtained that about 
full moon this mean is nearly 0-2° Eahr. warmer than about new moon.® 

The recent researches of Park-Harrison,’^ based upon about 16,000 daily means 
from 1814 to 1856 (43 years), have shown as one of the principal results in reference 
to these questions, that a rise -of mean temperature is more frequent at new moon 

* “Outlines of Astronomy,” p. 261. 

^ Pogg., Ann., 90, p. 551. He admits, in these considerations that the capacity of heat on the surface of the 
moon should be comparable, e. g,, to that of quartz. 

® Compt. Rend., T. 22, p. 541. The same results were obtained, in July 1850, by Piazzi Smyth on the Peak of 
Teneriffe. 

^ Fechnbe, “Prof. SCHLEIDEN and the Moon,” Leipzig, 1856, p. 180. 

® Bar and Madleb, “Her Mond,” Berlin, 1837, p. 165. 

® Pogg., vol. 70, p. 163. 

’’ Presented by Mr. Faye in the French Academy; “Cosmos,” 1863, p. 674. 
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and during the first quarter than near full moon^ and in the last quarter; the depres- 
sion of mean temperature can he traced to coincide frequently with the last quarter.^ 

It is evident that for questions where the observations in Europe scarcely ojffer 
materials rich and accurate enough, the various hypotheses on the influence of the 
moon upon temperature and weather- we occasionally meet in the Journal of the 
Asiatic Society® cannot be considered sufficiently well defined to be discussed at here. 

Believers in the connexion of lunar age with heat and rain and wind, in one or 
the other form, we meet with all over the globe, the most savage tribes not 
excluded; but the latter, notwithstanding a kind of instinct being generated for many 
a detail of physical phenomena, by a constant contact with nature, we invariably 
find the most unhappy in their mystical interpretation of more delicate materials. 
What first must have drawn man’s attention to the action of the moon upon 
our globe is the influence of her gravitation, so decidedly seen in the tides ; but recent 
science, La Place ^ at its head, has sufficiently proved that for the atmosphere such 
action must be reduced to a very small amount, though this influence is decidedly 
traceable.® 

NUMBEIOAL DATA AND DESOEIPTIVE EEMAEKS TO ILLUSTEATE THE 

HOUELY OBSEEVATIONS. 

For illustrating the changes of temperature within the daily and yeafly peHod the 
materials are numerous enough. The Indian observations quoted above contain 
many years already, lor the climate of the coasts; and my own observations, supported 
by the assistance of Dr. Teittox, provided me also for the continental part of India 

Tiiis better agrees with Madleh’s results; the dijfiference from those obtained by Bdys-Ballot, Mr. Harrison 
thinks, must proceed from the circumstance that the observations which formed his material were nearly exclusively 
based upon means deduced from observations made during daytime, and not offering positive materials of noc- 
turnal observations. 

Even this might be considered as not necessarily in contradiction with Mblloni’s positive data, supposing 
that a dissolution of vapours in the higher strata was the first effect, succeeded by a more vivid radiation from the 
surface of the earth. At the same tirde it shows how much care is necessary in theoretical interpretations. 

® Middleton and Beale, 1851 and 1852, &c. 

^ “Mechanique celeste,” Livre XIII; Cap. Vlt 

» I particularly allude to the careful researches of General Sabine on the lunar atmospheric tide at S. Helena, 

Phil. Trans. Eoyal Society, 1847, followed in 1851 by analogous results obtained by Captain Elliot at Singapur. 
Phil. Trans., 1852. 
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•with materials which easily could to he completed so as to present a corresponding 
series for Ambdla. For the Himalaya and Tibet the homiy observations remained 
limited to shorter periods; for the annual variation, however, several stations could 
be compared. In the manuscripts I obtained from the Medical Board, not unfrequently 
hourly observations were made the 21 at, to 22nd, of various months as proposed 
by the Court of Directors. But in general isolated days at stations far distant from 

neighbouring observatories did not *'show inatemite ' sufficiently' important to be 

reproduced here in full detail. Also the hourly obseryations we had occasion to make 
ourselves in India are only mentioned occasionally for comparison, unless they include 

a longer period, such as at Kanigdnj. / 

The following table contains (where possible, throughout for the year 1855); 

I. The hourly observations of temperature at Bombay day by day for one year. 
I selected Bombay for these details which for one station were unavoidable for 
giving the full type, since its position allows one to consider it at the same time as 
very little differing from the climate of tropical islands and seas.*^ 

II. The mean daily variation month by month for the whole year for Bombay, Madras, 
Calcutta, Ambala. — For Madras the latest year I obtained in detail was 1850; the standard 
I had found when comparing it in 1855 with my Kew Instruments to be 0-98° Fahr. 
too high, therefore 1° Fahr. is deduced from the original readings. The hours are 
referred to the Gottingen full hours; noon therefore becomes 4h 41m p.m., &c.: this 
explains the addition of 41 minutes to the full hours of local time. 

Hourly observations within smaller periods for the mountains Tonglo and FaMt in 
Sikkim, and for IslamabM in Kashmir; and hourly observation for August 1856 for Leh 
in Ladak are to follow; as the meteorological features of the mountainous regions 
altogether have a character of their own so materially differing in many respects from 
the tropics, I preferred to speak of the daily variation later, together with the 
other data for the meteorology of High Asia. 

The curves are added in Plate 4 of the Meteorological Atlas: 

1 These observations , in 1855, as well as during the following years, I regularly got sent after from the KoMba 
Observatory. They formed a very precious set of corresponding observations during our travels. 
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Bombay. Lat. North 18 ° 53'- 30''; Long. East G-reen. 72° 49'- 5" ; Height 

1 . 1855 . Hourly readings of 

January, a.m. 




■ 




■ 


■ 


9 . 

10 . 

11 . 

1 

74-2 

74-2 

73-0 

72-2 

71-2 

72-7 

73-7 

73-0 

1 

76-0 

77-4 

78-4 

79-5 

2 

75-0 

74-0 

73-6 

72-6 

73-0 

72-2 

71-4 

71-2 

73-5 

76-2 

77-3 

79-0 

3 

74-5 

74-5 

73-2 

72-0 

73-0 

72-0 

71-5 

70-8 

72-3 

76-0 

79-0 

81-4 

4 

71-0 

70-4 

70-0 

70-0 

70-0 

70-2 

69-5 

69-2 

70-5 

73-4 

75-6 

77-2 

5 

70-2 

69-7 

68-0 

69-6 

69-0 

67-6 

66-0 

68-0 

70-0 

73-2 

74-6 

75-4 

6 

7 

71-7 

71-0 

70-7 

70-8 

70-2 

69-8 

69-3 

69-2 

71-5 

73-7 

75-2 

76-0 

1 

8 

72-2 

71-6 

70-6 

70-6 

70-4 

69-0 

68-5 

68-8 

71-2 

73-0 

74-3 

76-0 

9 

71-2 

71-2 

70-6 

70-4 

70-2 

69-4 

69-2 

69-1 

71-3 

74-0 

76-7 

77-0 

10 

74*0 

73-6 

73-2 

73-0 

72-5 

72-5 

71-2 

72-0 

72-0 

76-0 

78-0 

79-0 

11 

70-8 

71-0 

71-2 

70-6 

70-0 

70-0 

70-4 

70-0 

72-2 

72-4 

73-5 

75-8 

12 

70-7 

69-2 

69-0 

68-0 

69-0 

69-0 

68-4 

69-4 

70-4 

72-6 

74-0 

75-8 

13 

14 

71-7 

69-0 

70-0 

69-4 

69-2 

69-0 

69-4 

69-0 

71-7 

71-4 

74-0 

77-0 

15 

67-0 

66-0 

65-0 

65-0 

66-0 

66-2 

66-2 

66-3 

68-0 

71-0 

73-8 

74-7 

16 

66-5 

66*4 

65-2 

64-5 

64-0 

63-3 

62-3 

63-5 

68-3 

71-0 

73-2 

75-2 

17 

67-2 

66-0 

65-0 

63-5 

63-5 

62-6 

63-3 

64-0 

67-0 

70-7 

71-2 

73-6 

18 

66-5 

65-5 

64-8 

64-4 

63-0 

62-0 

61-0 

60-0 

63-0 

67-0 

70-3 

72-2 

19 

62-4 

67-0 

66-0 

67-5 

66-0 

64-3 

65-4 

66-4 

68-3 

71-6 

74-3 

77-2 

20 

21 

73-0 

73-6 

73-4 

73-0 

73-0 

72-2 

72-0 

72-5 

74-5 

76-5 

78-8 

81-4 

22 

76-2 

75-5 

75-0 

74-6 

74-6 

74-0 

73-3 

73-0 

75-6 

77-3 

79-2 

81-0 

23 

76-0 

75-0 

74-4 

74-0 

73-2 

74-0 

73-4 

73-3 

74-6 

77-8 

80-4 

82-0 

24 

75-4 

75-0 

75-0 

75-0 

74-6 

74-3 

74-2 

74-5 

76-8 

80-3 

80-2 

86-0 

25 

73-0 

73-0 

73-6 

73-4 

73-4 

73-4 

72-5 

73-0 

75-2 

77-0 

79-2 

83-0 

26 

73-4 

73-4 

72-4 

72-0 

72-0 

71-4 

71-5 

70-5 

73-5 

76-4 

77-7 

80-4 

27 

28 

73-0 

72-0 

70-6 

70-4 

70-2 

70-0 

70-0 

70-5 

73-2 

75-3 

78-0 

80-0 

29 

72-3 

72-0 

70-3 

68-0 

67-7 

67-0 

68-8 

69-2 

72-0 

74-2 

76-4 

78-4 

30 

71-0 

70-4 

71-0 

70-0 

68-4 

68-2 

68-2 

69-4 

73-2 

74-0 

77-0 

78-0 

31 

71-4 

70-8 

71-0 

71-7 

71-2 

69-6 

68-0 

69-0 

74-2 

76-0 

77-1 

80-0 


^ For the monthly means of the 
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(position of the instruments at the government observatory) 38 feet, 

temperature, day by day.^ 

January, p.m. 


Noon . 

B 

2 . 

3 . 

4 , 

6 . 

1 

\ 

iF"' 

7 . 

8 . 


10 . 

11 . 

81-4 

83-4 

84-2 

8^-0 

84-8 

83-0 

T 9 -2 


T 8 - 0 '' 

■» T 6-8 

76-3 

;' t 5-7 

81-0 

82-3 

84-0 

84-4 

84-2 

81-4 

78-3 

76 

3 * 

75-0 

76-4 

76-4 

75-8 

82-3 

82-3 

81-6 

81-2 

80-0 

77- 5 

75-2 

74 

5 

74-3 

73-0 

71-2 

71-4 

79-4 

80-8 

81-0 

81-0 

80-0 

77-4 

75-2 

74 

3 

73-5 

72-2 

70-8 

70-5 

77-0 

78-2 

79-6 

80-2 

80-6 

78-3 

75-3 

73 

5 

73-0 

72-8 

71-7 

72-0 

76-5 

79-0 

79-4 

79-2 

80-2 

78-3 

74-5 

74 

2 

73-5 

72-4 

71-5 

71-2 

77-2 

78-7 

79-6 

80-0 

79-6 

77-5 

75-0 

74 

2 

73-5 

73-0 

72-7 • 

72-0 

77-2 

78-6 

80-0 

80-4 

82-0 

80 - 4 . 

77 -0 

' 75 

5 

74-8 

75-0 

75-2 

75-0 

79-0 

79-4 

80-2 

81-7 

80-0 

79-2 

76-4 

76 

0 

75-0 

74-6 

73-6 

71-2 

77-3 

78-0 

78-4 

78-2 

78-2 

75-2 

72-3 

71 

8 

71-8 

71-2 

70-5 

70-4 

77-0 

77-3 ■ 

78-3 

79-4 

79-3 

77-4 

74-4 

73 

8 

73.0 

72-4 

72-4 

72-4 

77-8 

77-4 

77-4 

77-4 

76-8 

750 

72-0 

71 

4 

70-8 

70-0 

68-2 

67-0 

77-2 

79-2 

80-0 

80-2 

80-0 

76-4 

74-4 

73 

3 

72-5 

70-4 

69-2 

68-3 

77-0 

78-5 

78-4 

78-4 

78-4 

76-2 

72-4 

71 

4 

71-2 

69-2 

68-2 

67-7 

75-2 

76-0 

77-5 

77-6 

77-0 

75-4 

71-4 

70 

4 

70-3 

70-0 

68-3 

67-2 

75-3 

76-0 

77-2 

77-8 

77-4 

75-0 • 

72-3 

71 

4 

70-8 

69-7 

69-0 

68-2 

81-0 

83-4 

86-0 

85-2 

81-6 

79 O ' 

75-4 

74 

2 

73-4 

73-2 

72-0 

70 ; 7 

83-5 

86-0 

87-0 

84-4 

83-5 

81-2 

76-8 

75 

4 

75-4 

75-4 

75-0 

74-2 

84-4 

87-0 

86-7 

87-0 

86-2 

84-5 

80-5 

78 

3 

77-5 

77-0 

76-5 

76-3 

85-3 

84-6 

86-4 

85-0 

84-0 

82-2 

80-0 

78 

6 

77-6 

77-2 

77-0 

76-2 

88-2 

86-6 

86-8 

86-2 

83-1 

80-8 

78-2 

77 


76-5 

76-0 

75-2 

74-3 

88-0 

86-0 

87-4 

85-4 

84-4 

80-6 

78-2 

77 

0 

77-0 

76-4 

75-2 

74-7 

83-6 

86-2 

85-8 

85-0 

83-6 

82-2 

78-4 

77 

0 

76-4 

75-0 

74-0 

73-2 

80-6 

81-4 

82-4 

82-6 

81-6 

80-2 

76-6 

75 

6 

75-3 

76-2 

73-0 

72-0 

8r-o 

82-0 

82-2 

82-7 

82-3 

81-0 

77-6 

76 

0 

75-6 

74-3 

72-3 

71-8 

80-0 

81-7 

82-8 

83-2 

82-0 

81-0 

78-0 

76 

6 

75-6 

75-0 

73-4 

72-7 

81-0 

82-0 

83-2 

83-8 

83-8 

81-8 

78 -. 6 . 

77 

6 

76-4 

75-4 

74-4 

74-4 ■ 


hourly readings see the tables in. Chap. V. 
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THE DAILY DEEIOD OF TEMFERATDEE. 


February, a . m 

I 

(Bombay.) 


Day 
of the 
month . 

Mdn . 

1. 

2 . 

3. 

4. 

5* 

6. 

7. 

8. 

9. 

10. 

11. 

1 

74-0 

73-2 

71-6 

71-0 

70-6 

70-2 

68-8 

68-8 

74-0 

76-0 

77-9 

80-0 

2 

73-0 

74-0 

73 - 8 - 

74-0 

73-0 

71-4 

70-0 

70-0 

74-0 

77-0 

79-0 

80-9 

3 

A 

74-3 

74-0 

71-5 

70-5 

70-4 

70-0 

70-2 

68-8 

73-0 

75-0 

77-0 

79-0 

4 

5 

73-0 

73-2 

72-4 

73-2 

73-0 

72-0 

71-8 

70-3 

71-5 

74-2 

75-6 

77-4 

6 

71-2 

71-0 

71-0 

71-0 

71-0 

71-0 

70-6 

70-2 

72-8 

75-2 

77-9 

79-6 

7 

75-3 

74-4 

74-0 

74-0 

74-0 

73-0 

73-2 

73-4 

74-2 

77-5 

80-6 

*83 • 3 

8 

76-5 

76-0 

74-7 

74-5 

74-0 

73-7 

73-4 

75-0 

77-0 

77-5 

77-2 

77-4 

9 

75-3 

75-0 

75-5 

75-8 ' 

75-8 

75-8 

74-0 

74-0 

75-0 

77-5 

79-2 

80-6 

10 

11 

74-2 

75-0 

74-4 

74-0 

74-0 

72-0 

71-7 

71-0 

74-0 

77-2 

80-3 

82-6 

12 

75-3 

76-0 

75-5 

74-7 

74-0 

73-5 

72-4 

72-8 

73-0 

75-2 

78-4 

80-0 

13 

75-0 

74-4 

73-2 

73-0 

72-4 

71-0 

72-0 

72-2 

75-5 

78-4 

80-0 

82-3 

14 

' 74-7 

75-0 

74-2 

73-2 

72-4 

71-5 

72-0 

73-4 

74-7 

77-3 

79-6 

82-0 

15 

76-3 

76-0 

75-0 

74-6 

74-4 

73-4 

74-6 

75-0 

77-4 

79-0 

80-3 

81-5 

16 

74-3 

75-7 

75-4 

75-2 

75-0 

75-0 

74-8 

7 - 5-0 

76-7 

79-0 

81-0 

82-0 

17 

18 

76-3 

76-7 

76-4 

76-0 

76-0 

76-0 

76-0 

76-2 

77-3 

80-2 

82-2 

83-0 

19 

72-0 

, 70-6 

72-2 

72-2 

71-4 

71-2 

70-8 

71-0 

74-0 

76-0 

77-5 

79-0 

20 

71-8 

71-0 

71-0 

72-0 

71-2 

71-2 

70-6 

71-4 

73-6 

75-4 

77-4 

79-0 

21 

72-2 

72-8 

73-0 

73-5 

72-3 

71-2 

71-2 

72-0 

75-6 

77-3 

78-2 

79-2 

22 

73-3 

72-0 

72-0 

71-5 

72-0 

71-8 

72-0 

72-6 

76-0 

77-3 

78-5 

80-3 

23 

74-4 

74-0 

73-2 

72-0 

71-4 

71-0 

71-0 

72-0 

74-4 

76-2 

78-0 

79-3 

24 

72-4 

72-0 

71-0 

70-4 

70-2 

70-5 

70-8 

71-2 

73-6 

76-2 

78-0 

81-0 

25 

26 

72-0 

71-2 

70-0 

70-4 

73-0 

70-5 

69-4 

70-0 

74-5 

79-8 

81-0 

82 - 4 , 

27 

73-5 

73-3 

73-3 

72-5 

71-5 

72-0 

71-7 

73-0 

75-2 

77-6 

78-4 

80-6 

28 

- 

73-0 

72-0 

72-0 

72-2 

71-4 

70-5 

70-0 

71-0 

75-0 

76-4 

78-0 

80-0 
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February, t.m. 


(Hourly readings, day by day.) 


' 

' 

Noon. 

1 . 

2 . 

3 . 

4 . 

5 . 

6 . 

,* 7 . 

. 

8 . 

9 . 

10 . 

11 . 

81-8 

82-7 

84-0 

84 -0 

83.2 

82-0 

78-4 

.. 77 v 4 

76.4 

76-2 

75-0 

74-0 

82 - 0 

83 -3 

84-2 

84-4 

83-8 

83.0 

78.2 

77 .'O 

76.0 

75-0 

74 . 0 ’ 

74-5 

81-0 

82-2 

83 0 

82-0 

81-2 

80.0 

76-6 

76.0 

74-8 

74-2 

74.0 

73.0 

79-9 

81-3 

81.6 

82-0 

81-8 

80-2 

77-2 

75-8 

76-0 

74.5 

72-5 

72-0 

81-5 

81-8 

83-0 

83.7 

84-2 

82-8 

79-4 

78-0 

77-2 

76-5 

76-2 

75-8 

84-3 

85-8 

86-2 

86-2 

86-0 

83-8 

80.6 

79-6 

78-6 

78-2 

77-5 

76-5 

82-0 

84-0 

87-2 

85-. 5 

86-2 

82-6 

81-0 

79-4 

78-6 

78-0 

77-0 

75-8 

82-0 

82-2 

82-7 

82-4 

82-0 

80-6 

78-2 

77-0 

76.4 

76-2 

75-4 ^ 

75-2 

84-0 

83-7 

83-5 

83-4 

82.7 

■ 80-0 

78.0 

77-2 

77-0 

76-7 

75-4 

75-4 

82-4 

83-4 

84-0 

82-2 

83-4 

81-4 

79.0 

78-6 

78-0 

77.4 

76 • 2 

75-3 

83-4 

84-0 

84-4 

84-7 

84.4 

83.2 

79.6 

78-5 

77.4 

76-3 

75.0 

74.5 

84-0 

85-4 

85-0 

84-4 

83.4 

82.6 

79-6 

78-4 

77-6 

77-0 

75-5 

74-3 

83-2 

84-4 

85-0 

85-4 

85.0 

81.6 

• 80-0 

78-0 

, 77-2 

76-4 

75-0 

74.5 

82-4 

84-2 

85-0 

84-4 

84 . Z 

81-0 

80-0 

78-2 

78-0 

77-4 

76.0 

76-5 . 

81-5 

82-5 

84-2 

82-4 

81-2 

79-8 

78-0 

77-0 

76-2 

76-0 

75 • 5 

75-2 

80-2 

81-0 

82-4 

82-3 

81-2 

80-0 

77-2 

75.0 

74-0 

73-5 

73-2 

72-8 

79-8 

81-6 

83-0 

83-2 

82-4 

81-2 

78.2 

76-4 

75-6 

74-8 

74.8 

72-8 

80-3 

81 - 7 . 

82-6 

83-0 

82-7 

80-0 

77.0 

76-4 

76-0 

74-5 

74.0 

73-6 

81-0 

82-4 

« 

82-0 

81-4 

81.0 

79-6 

77.6 

76.0 

76.0 

75-3 

74.6 

74 -4 

81-4 

82-2 

82-0 

82-8 

81.6 

81-0 

77-6 

76-8 

76-0 

75-5 

75-0 ■ 

74-3 

82-2 

82-3 

83-0 

83-0 

82-0 

80-8 

78-0 

77-0 

77-0 

76-4 

■ 73-0 

72-4 

83-8 

84-0 

84-0 

83-8 

83-0 

81-8 

78.4 

77-6 

77.0 

76-6 

76-5 

74-5 

81-4 

83-0 

84-2 

84*3 

84.7 

85-0 

80.2 

77-3 

76-0 

75-6 

75-0 

73-4 

81-2 

82-3 

83-2 

% 

83-8 

82-4 

79-4 

. 77.8 

76-3 

75 -7 

75-0 

74-6 

73-6 


8 * 
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THE DAILY PEEIOD OE TEMPEEATURB. 


March, a.m. 


(Bombay.) 


Day 
of the 
month. 

Mdn. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

1 

72 

.4 

72 

0 

72-0 

71. 

0 

71- 

2 

70- 

8 

71. 

2 

71. 

8 

75. 

0 

77 

0 

80. 

0 

80.0 

2 

3 

71. 

0 

70. 

5 

70-3 

70- 

2 

70- 

0 

70. 

4 

70. 

5 

71. 

0 

73. 

3 

75. 

0 

76. 

6 

78.6 

4 

5 

76 

5 

75 

0 

74-0 

74 

2 

74 

5 

74 

2 

74 

0 

75 

4 

79 

0 

81 

6 

82 

6 

84-8 

6 

75 

5 

76 

2 

75-5 

75 

2 

75 

6 

74 

7 

74 

4 

75 

5 

79 

2 

80 

5 

83 

0 

84.6 

7 

76 

0 

76 

2 

77-0 

76 

2 

75 

8 

75 

4 

74 

7 

75 

0 

78 

0 

80 

0 

82 

2 

83-2 

8 

75 

0 

75 

0 

74-5 

74 

3 

74 

2 

73 

0 

73 

0 

73 

2 

74 

7 

78 

6 

81 

0 

82.6 

9 

74 

6 

74 

3 

74-3 

73 

8 

73 

5 

73 

2 

72 

8 

73 

3 

74 

4 

76 

0 

78 

0 

79.5 

10 

68 

0 

68 

0 

68-0 

67 

5 

67 

3 

67 

2 

68 

2 

69 

0 

71 

4 

73 

2 

76 

2 

77.8 

11 























12 

74 

4 

73 

0 

72-5 

73 

0 

72 

6 

71 

8 

71 

4 

74 

3 

77 

2 

79 

7 

82 

8 

88.2 

13 

77 

4 

76 

4 

76-2 

76 

0 

75 

8 

75 

2 

75 

0 

75 

4 

78 

2 

80 

6 

82 

5 

83-5 

14 

76 

6 

76 

4 

76-3 

76 

2 

75 

6 

75 

7 

75 

6 

77 

0 

79 

3 

81 

2 

82 

6 

83.6 

15 

75 

0 

74 

5 

74-3 

74 

5 

74 

4 

75 

0 

75 

0 

76 

2 

78 

8 

80 

8 

81 

8 

82-8 

16 

75 

0 

.74 

4 

74-3 

74 

3 

73 

0 

72. 

0 

72 

4 

74 

4 

77 

0 

75 

4 

81 

8 

82.8 

17 

74 

8 

74 

4 

74-0 

72 

8 

72 

0 

71 

0 

71 

4 

74 

2 

77 

3 

79 

6 

81 

4 

82-2 

18 























19 

78 

4 

77 

4 

77-0 

76 

4 

76 

5 

76 

3 

76 

2 

76 

0 

81 

0 

84 

0 

85 

8 

87-0 

20 

78 

6 

78 

5 

78-5 

77 

4 

77 

3 

78 

0 

75 

0 

77 

2 

82 

5 

84 

0 

86 

8 

88.2 

21 

77 

8 

76 

5 

75-3 

74 

2 

74 

0 

74 

0 

74 

6 

77 

0 

81 

4 

84 

2 

85 

0 

*86.0 

22 

76' 

5 

77 

4 

77-0 

76 

0 

75 

2 

74 

2 

74 

5 

76 

6 

80 

0 

82 

6 

84 

2 

84.6* 

23 

76. 

4 

77 

2 

77-0 

76 

4 

75 

4 

74 

4 

74 

0 

77 

0 

79 

8 

81 

6 

83 

6 

85.0 

24 

77- 

0 

76 

0 

75-0 

76 

2 

76 

4 

76 

2 

76 

0 

77 

7 

82 

2 

86 

4 

89 

5 

90.9 

25 . 























26 

78- 

5 

78 

0 

77-5 

76 

5 

75 

4 

75 

0 

74 

6 

77 

8 

81 

2 

83 

8 

84 

8 

86.2 

27 

78- 

0 

77 

4 

77-0 

76 

5 

76 

0 

75 

8 

75 

! 

5 

77 

6 

80 

0 

82 

0 

84 

0 

85.8 

28 

78. 

■2 

77 

5 

77-3 

77 

2 

76 

2 

75 

4 

75 

6 

77 

8 

80 

8 

84 

0 

85- 

6 

85.4 

29 

77. 

*6 

77 

2 

77-0 

76 

5 

76 

2 

75 

0 

75 

0 

77 

0 

80 

0 

83 

0 

84 

0 

84.8 

30 

75 

•4 

75 

■2 

75*2 

75 

0 

74 

0 

73 

'8 

74 

0 

76 

■4 

79 

4 

82 

0 

83 

6 

84-0 

31 

76 

•5 

76 

• 5 

76-2 

75 

2 

75 

0 

75 

0 

75 

2 

78 

■0 

80 

0 

82 

0 

83 

6 

85-3 
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NUMERICAL DATA. 

t 


March, p.m. 


(Hourly readings, day by day.) 


Noon, 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8 . 

9. 

10. 

11. 

80 

• 6 

81.2 

81 

.3 

81 

.2 

80.4 

79*2 

75 

7 5 

74.0 

73-5 

73.0 

72.0 

78-6 

80 3 

80-3 

79-4 

79 

.3 

77-2 

75.0'' 

, * 

72.5" 

72.0" 

72-0 

71-4 

85 

8 

86 

.6 

88 

.0 

88 

7 

89 

0 

87.0 

82.7 

'80.4 

79.0 

78-0 

77.0 

77.2 

87 

2 

87 

5 

88 

0 ■ 

87 

0 

85 

3 

83.0 

80.4 

79-0 

78.2 

78-0 

77.0 

76.5 

83 

4 

84 

0 

83 

5 

83 

2 

82 

7 

81-2 

78.2 

77-0 

76.7 

76.2 

76-0 

75.0 

82 

6 

83 

0 

82 

5 

82 

4 

82 

4 

81.2 

78.0 

76-8 

76.2 

75.8 

75-2 

75-0 

80 

0 

79 

7 

79 

5 

79 

2 

78 

4 

76-5 

73.2 

71.8 

71.0 

71.0 

70.6 

69.0 

80 

0 

80 

6 

81 

0 

81 

0 

81 

0 

79.0 

76.0 

75.0 

74.3 

74.2 

72.4 

71.3 

92 

5 

93 

3 

91 

0 

89 

4 

88 

8 

86.6 

82.4 

80. 5 

80.0 

79.0 

78.5 

78.0 

84 

4 

84 

5 

86 

0 

86 

3 

84 

5 

83.4 

80.3 

79.4 

79.0 

78.0 

77-5 

77-0 

85 

6 

GO 

3 

86 

5 

86 

8 

84 

5 

82.0 

79.0 

78.0 

77.2 

76.2 

76.2 

75.3 

83 

5 

83 

6 

84 

2 

84 

0 

83 

4 

81.4 

78.2 

77.0 

76.4 

76-0 

75.6 

75-4 

83 

0 

83 

4 

84 

2 

84 

2 

83 

4 

81 .p 

78*0 

76.4 

76.0 

75.4 

75-0 

75.0 

84 

2 

84 

5 

00 

5 

84 

5 

84 

3 

83.2 

80.3 

79-2 

78-9 

78.9 

78.5 

76.6 

88 

8 

90 

2 

90 

2 

90 

0 

89 

• 

4 

87.0 

83.7 

82.0 

81.2 

80-6 

78.6 

76-4 

89 

4 

89 

8 

90 

0 

89 

0 

87. 

6 

85.6 

82.2 

80.8 

80.0 

79-4 

78.8 

78.3 

86 

4 

87 

2 

87 

4 

87 

4 

87 

0 

85.2 

8"1.5 

80.0 

79.2 

78-4 

78.2 

77.7 

85 

4 

86 

2 

87 

2 

88 

2 

87 

0 

84-5 

8b0 

79.4 

78.4 

77.6 

76.6 

.76-0 

85 

4 

86 

5 

80 

0 

87 

8 

86 

5 

84.8 

82.0 

80. 5 

80-0 

79.0 

78.4, 

77.6 

91 

0 

91 

3 

91 

0 

90 

8 

89 

5 

87-2 

84.5 

84.0 

83.5 

82-0 

80. 4 

79.5 

87. 

8 

86. 

'8 

87 

2 

87 

2 

86 

8 

84.5 

81.8 

80.0 

79-2 

78.8 

78-5 

78.2 • 

GO 

oo 

6 

88- 

2 

88 

8 

88 

7 

87 

4 

85.4 

82.3 

80. 7 

80.0 

79-6 

79.0 

79-0 

86- 

0 

86. 

4 

86 

2 

85 

8 

85 

2 

83.4 

80-6 

79.4 

79-.0 

78.4 

78.0 

77.6 

85 . 

3 

85. 

4 

85 

5 

85 

0 

84 

2 

82.4 

79.2 

77.7 

77.2 

76.6 

76.0 

77.0 

85- 

2 

85. 

3 

85 

3 

85 

0 

83 

5 

82.0 

79.5 

78.0 

77.6 

77.2 

76.9 

76.6 

86- 

2 

86- 

8 

86. 

8 

OD 

0 

85. 

0 

83.2 

81-0 

71.4 

79-0 

78.5 

78.3 

78-3 
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THE DAILY PEEIOD OE TEMPBEATUEE. 


April. A.M. 


(Bombay.) 


Day 
of the 
month. 

Mdn.. 

1 . 

2. 

3. ' 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

1 

2 

77-4 

77-2 

76-8 

76-6 

76-4 

75.0 

74-8 

77. '8 

80.6 

82.8 

85.0 

86.0 

3 

78-0 

77-1 

76-5 

76-4 

75-8 

74-5 

74.3 

77.5 

80. 3 

82.6 

83.8 

85.0 

4 

76-3 

75-9 

75-5 

75-8 

75-4 

74-3 

74.3 

76-4 

79.8 

82-3 

83-4 

84-0 

5 ■ 

77-2 

77-6 

77-6 

75.4 

74*6 

74-5 

74-5 

78-2 

81.2 

82-6 

83.8 

84-9 

b 

7 

8 

9 . 

76-0 

75-5 

75-0 

75-4 

75-0 

75.2 

74.4 

77-0 

79.6 

81. 4 

82-5 

83-4 

78-4 

77-7 

76-4 

76*0 

75-2 

74-3 

74-0 

77-8 

81. 5 

85.2 

86-0 

86-8 

10 

78-5 

77-7 

77-8 

78-2 

78.2 

77.8 

77-5 

79-2 

81. 4 

84-2 

85.4 

86-6 

11 

79-8 

79-5 

78-5 

78-2 

78.0 

77.8 

79.2 

81.2 

84.0 

88.0 

91-3 

92.5 

12 

81-2 

80-6 

80.6 

80-0 

79.5 

79-4 

79.2 

82-3 

84.2 

87-0 

88-8 

89-4 

13 

79-2 

78-5 

78-0 

77-6 

76-4 

76.2 

76.0 

78-7 

82-5 

85.5 

86.8 

87-0 

14 

74-7 

75-8 

76-0 

75-5 

74-2 

73.5 

73-8 

77.5 

81.2 

83-8 

85.4 

85.8 

15 







' 






16 

77-2 

77-0 

77-0 

76-4 

75-2 

74.3 

74.3 

77-5 

81-0 

84.0 

86-0 

86.5 

17 

77-7 

77-5 

77-4 

77-0 

76.8 

75.7 

75.4 

79.0 

81.8 

84.8 

87-3 

88-0 

18 

79-0 

78-6 

78-3 

78-1 

. 77.8 

77-8 

77.2 

81. 3 

83-3 

85.0 

86.6 

87.7 

19 

79-0 

78-8 

78-6 

78-5 

78.4 

78-3 

78.0 

•81. 5 

83.0 

85.6 

86-8 

87.8 

20 

79-0 

78-6 

78-5 

78-3 

78-0 

77-2 

76-4 

77.5 

79-8 

84.4 

86.2 

87-4 

21 

78-0 

78-4 

77-8 

76-8 

76.0 

75.6 

76-2 

80.2 

83.2 

85.2 

86.4 

87.8 

22 













23 

79-0 

78-8 

78-6 

78-2 

77*7 

76.5 

76.8 

78-6 

80.0 

83-0 

84.7 

86 ■ 8 

24 

79-4 

79-4 

79-2 

78-6 

78.4 

78.2 

78-2 

81-6 

84.0 

84.6 

87.0 

87-4 

25 

79-4 

79-0 

78-6 

78-5 

78-4 

78-2 

78-6 

82-3 

85.0 

87.0 

86-0 

87-7 

26 

79-4 

79-4 

79-2 

79-0 

78-8 

78-4 

78-6 

81. 3 

84.5 

86.0 

87-5 

88-7 

27 

80-2 

79'8 

79-2 

79-7 

79-2 

79-0 

79-0 

82-4 

85.5 

87.4 

87-7 

88-6 

1 28 , 

80-0 

79-8 

79-6 

79.2 

78-4 

77.5 

77.4 

80.6 

83-4 

87-4 

88.8 

88-2 

29 













30 

81-3 

81-0 

80-7 

80. 3 

79-4 

79.4 

79.8 

82.6 

84-8 

89 ..0 

90-2 

91-0 





NUMBEIOAL DATA. 


G3 


April, p. m. 


(Hourly readings, day by day.) 


No OB. 

] 

L. 

2 

• 

3 . 

4 


5 . 

i 


7 . 

8 . 

9 . 

10 . 

11 . 

85 

8 

85 

•5 

86 

2 

87 

0 

85 

5 

84 

4 

81 

3 

79-3 

78 

8 

78 

5-- * 

-2 

77 

8 

77-7 

86 

2 

86 

7 

86 

5 

86 

6 

84 

3 

83 

0 

80 

3 

78-6 

78 

2 

77 

•4 

77 

2 

77-0 

85 

2 ' 

84 

6 

84 

8 

86 

4 

85 

0 ’ 

85 

8 

83 

3 

76-9 

78 

4 

78 

•0 

77 

4 

77-2 

85 

0 

86 

4 

86 

4 

85 

6 

84 

0 

82 

4 

79 

7 

78-2 

77 

6 

79 

-2 

76 

4 

76-8 

85 

0 

85 

4 

85 

6 

85 

4 

83 

6 

81 

0 

79 

0 

78-4 

77 

6 

77 

•0 

76 

4 

76-0 

88 

0 

88 

7 

89 

5 

89 

8 

88 

8 

87 

2 

83 

4 

81-6 

80 

8 

80 

•2 

79 

0 

78-8 

88 

0 

88 

0 

88 

8 

90 

0 

87 

2 

84 

8 

82 

4 

81-8 

81 

4 

81 

-0 

80 

2 

80-0 

93 

2 

93 

0 

92 

6 

90 

2 

89 

0 

86 

4 

83 

8 

83-2 

83 

0 

83 

•0 

82 

0 

81-7 

89 

8 

89 

5 

89 

5 

88 

5 

87 

6 

85 

0 

82 

7 

81-2 

81 

2 

80 

•5 

80 

0 

79-8 

87 

2 

87 

6 

87 

0 

86 

0 

84 

8 

83 

4 

80 

0 

78-5 

78 

0 

77 

■5 

77 

4 

76-0 

86 

4 

86 

4 

86 

4 

86 

0 

85 

0 

83 

0 

80 

6 

79-4 

78 

5 

77 

•7 

77 

5 

, 77-4 

87 

8 

86 

5 

86 

0 

86 

0 

85 

3 

83 

2 

80 

5 

79-2 

78 

7 

78 

4 

78 

2 

78-0 

88 

2 

88 

3 

87 

2 

86 

6 

86 

5 

84 

5 

82 

2 

80-3 

79 

8 

79 

4 

79 

2 

79-2 

87 

4 

87 

1 

87 

2 

86 . 

8 

85 

8 

83 

2 

81 

2 

80-0 

79 

4 

79 

0 ■ 

79 

0 

79-2 

87 

6 

88 

7 

87 

8 

88 ' 

4 

87 ' 

8 

85 

2 

82 ' 

8 

81-0 

80 

3 

79 

7 

79 

4 

79-2 

88 

4 

89 

2 

88 

4 

89 

2 

88 

0 

84 

4 

82 • 

2 

80-8 

80 ' 

■2 

79 

4 

79 

0 

79-0 

89 

0 

89 

2 

89 

6 

89 

9 

88 

2 

86 

4 

83 ' 

■0 

81-0 

80 ' 

■2 

80 ' 

0 

79 ' 

•0 

' 79-0 

87 

8 

88 

9 

89 

3 

89 

3 

88 

2 

85 

6 

82 

8 

82-0 

81 - 

0 

SO - 

2 

80 

0 

79 - 6 

88 

4 

89 

1 

89 

1 

88 

4 

87 

5 

84 

8 

82 

8 

81-3 

80 - 

8 

SO - 

3 

80 

0 

79-4 

89 

0 

89 

'6 

. 89 

5 

89 

0 

87 

6 

84 

6 

82 

4 

81-3 

80 - 

8 

80 - 

4 

80 

2 

80-0 

89 

7 

90 

■2 

90 

0 

89 

9 

89 

0 

86 

7 

83 

8 

82-2 

81 - 

4 

81 - 

2 

81 

0 

80-4 

89 

0 

89 

■2 

88 

8 

88 

4 

87 

6 

85 

0 

82 

5 

81-4 

81 - 

0 

80 - 

4 

80 

2 

80-2 

90 

0 

89 

'9 

88 

8 

88 

5 

87 

4 

85 

7 

83 

8 

83-0 

82 - 

5 

82 - 

3 

82 

0 

81-5 

91 - 

■4 

91 ■ 

■2 

90 

■4 

89 - 

•7 

89 - 

2 

87 - 

2 

84 - 

8 

84-0 

83 - 

1 

82 - 

3 

81 - 

3 

81-4 
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THE DAILY PEEIOB OP TEMPEBATURE. 


May. A.M. 


(Bombay.) 


Day 
of the 
month. 

Mdn. 

1 . 

2 . 

3 . 

4 . 

5 . 

6 . 

7 . 

8 . 

9 . 

10 . 

11 . 

1 

81-2 

81-0 

80*5 

80-2 

79-7 

79-4 

80.0 

83-8 

84-5 

86-7 

88-3 

89-5 

2 

81-4 

81-0 

80-8 

80-6 

80-0 

79.6 

80.0 

84-4 

87-0 

88-6 

90-0 

90-5 

3 

82 • 2 ' 

82-0 

82-0 

81-0 

80-0 

79.7 

79.4 

83-2 

87-2 

91-0 

92.2 

92-3 

4 

82-0 

87-8 

81-5 

81-0 

81.2 

81. 4 

80.8 

84-2 

85-8 

87-2 

88-3 

89-5 

5 

c 

80-0 

81-3 

81-2 

81-0 

80.8 

80.8 

81-2 

83.2 

86-2 

87-5 

89-0 

89-8 

o 

7 

82-3 

82-0 

81-8 

81-7 

81.5 

81.8 

82-0 

82-8 

85-2 

85-2 

86-2 

90-3 

8 

82 -4 

82-0 

81-0 . 

81 . 4 , 

81-0 

80-8 

80-8 

83-2 

86-0 

88-2 

89.7 

90-8 

9 

82-0 

89-2 

80-4 

80.2 

80-7 

80.8 

81-8 

84-2 

88-8 

85-4 

89-0 

91-2 

10 

83-0 

82-7 

82-4 

82.4 

82-7 

83.0 

83-3 

85-9 

87-4 

89-0 

91-4 

92-5 

11 

82-0 

81-4 

80-6 

80.5 

81.2 

81. 4 

81-8 

83-4 

87-7 

88-3 

903 

89*6 

12 

13 

82-0 

81-6 

81-5 

81-0 

80-0 

79.3 

80-2 

84-2 

87-0 

88.5 

89-5 

91.0 

14 

82-9 

81-6 

81-4 

81-3 

81-0 

80.0 

80-7 

84-9 

86-4 

86-5 

89-0 

90-3 

15 

81-2 

81-0 

80-6 

80.4 

80.2 

80-0 

80-2 

83-8 

88-6 

88-0 

89-0 

90.4 

16 

82-4 

82-4 

82-2 

81-6 

81.4 

81-2 

81-4 

83-4 

87-2 

89-4 

90-4 ' 

91.0 

17 

82-5 

82-2 

82-0 

81-7 

81.4 

81. 4 

82-0 

83-5 

85-2 

87-8 

89-8 

90-5 

18 

82-2 

82-0 

81-8 

82-0 

81.5 

81.8 

82-4 

83-4 

86-0 

86-6 

89-4 

90-6 

19 

20 

83-0 

82-4 

82-0 

81-8 

81-4 

81-5 

82.2 

85-4 

86-5 

89-0 

90-4 

91.5 

21 

82-8 

82*4 

. 82-2 

82-0 

82-0 

81.8 

82-0 

83-7 

87-4 

88-3 

89.6 

90-2 

22 

82-6 

82-5 

82-4 

82-4 

82-4 

82.0 

82-8 

84-4 

87-7 

88.4 

89-4 

91-5 

23 

24 

83-4 

83-0 

82-5 

82-4 

82-3 

82-4 

82-9 

84-3 

87-4 

89-2 

90.0 

91.0 

25 

83-0 

82-8 

82-5 

82-2 

82-0 

81. 7 

82.8 

84-0 

87-8 

89-8 

• 90-9 

92.0 

26 

83-0 

82-7 

82-0 

81.8 

80.5 

80-2 

81-0 

84-0 

86-8 

89.0 

90-4 

91*5 

27 

83-0 

82-4 

82-2 

82.0 

82-0 

81.8 

82-6 

85-5 

88-0 

89.2 

90.5 

91.3 

28 

29 

83-0 

82-5 

82.4 

82-4 

82-2 

82.2 

82.6 

84-8 

87-6 

89-6 

91-0 

92-0 

30 

82-7 

82-8 

82 - 5 . 

82.0 

82.0 

82-0 

82.8 

86-4 

88.3 

90-2 

91-3 

92-5 

31 

83-3 

83-1 

82-1 

82-0 

82.0 

81.6 

82-6 

85-3 

87-7 

89-2 

90.0 

91-2 





NUMEEIOAL DATA. 


65 


May. p.M. 


(Hourly readings, day by day.) 


Kooif . 


2 . 

3 . 

4 . 

5 . 

6 . 

7 . 

8 . 

9 . 

10 . 

11 . 

90-3 

90-8 

90-0 

90-0 

88-8 

; 87-4 

84 - 0 , 

83-2 : 

82-5 

82 • 3 

82-2 

82-2 

91-5 

91-5 

92-0 

92-3 

91-4 

87-6 

84-6 

83-0 

82-8 

'' 82-8 

82-5 

82-3 

93-3 

92-0 

92-0 

90-7 

89-6 

87-5 

86-5 

84-9 ; 

83-2 

82-6 

82-3 

82-0 

90 -3 

90-7 

91-2 

90-0 

90-0 

87-5 

85-4 

84-2 

83-1 

82-7 

82-0 

82-3 

91-0 

91-3 

91-2 

91-5 

00-5 

87-8 

86 . 5 - 

84-4 

83-5 

83-2 

83-2 

83-2 

91-8 

92-5 

92 - 8 ' 

92-0 

91-2 

89-4 

86-0 

84-0 

83-6 

83-2 

82-8 

82-4 

91-8 

92-2 

92-7 

92-5 

91-8 

89-3 

86-4 

84-6 

84-0 

83-5 

83-0 

82 ; 4 

92-2 

92-8 

93-2 

93-0 

92-0 

89-6 

88-6 

84-8 

84-4 

84-0 

83-3 

83-0 

93-2 

93-2 

93-2 

92-4 

91-0 

88-4 

85-7 

84-3 

83-8 

83-3 

82-5 

82-0 

88-4 

87-7 

91-0 

91-8 

91-4 

89-2 

86-3 

84-4 

83-2 

82-5 

82-5 

82-3 

91-6 

92-0 

92-3 

91-8 

91-3 

89-4 

86-4 

84-4 

83-4 

83-0 

82-6 

82-4 

91-4 

92-0 

91-0 

91-2 

90-3 

88-2 

85-4 

83-9 

83-2 

82-5 

82-0 

81-0 

91-2 

91-4 

91-8 

91-3 

90-8 

88 - 2 

85-6 

84-0 

83-4 

83-3 

83-0 

82-8 

91-0 

91-4 

91-0 

90-0 

89-6 

87-4 

85-2 

83-6 

83-2 

83-0 

83-0 

82-8 

90-8 

90-5 

90-8 

90-0 

89-3 

87-2 

84-8 

83-3 

82-7 

83-4 

82-3 

82-2 

91-5 

92-0 

92-0 

92-2 

87-8 

89-6 

87-0 

85-2 

84-4 

83-8 

83-5 

83-2 

92-3 

91-8 

92-4 

91-0 

90-8 

89-0 

86-7 

85-0 

84-3 1 

83-7 

83-2 

83-2 

91-0 

91-6 

91-4 

91-2 

90-5 

88-5 

85-8 

84-4 

83-8 

83-5 

83-2 

83-0 

92-2 

92-8 

93-0 

92-5 

92-0 

90-0 

87-4 

85-6 

85-0 

84-4 

84-0 

83‘8 

92-0 

92-3 

92-5 

92-2 

90-8 

89-2 

86-8 

85-0 

84-4 

84-0 

83-6 

83-4 

93-2 

93-2 

93-0 

93-0 

92-2 

89-8 

87-4 

85-6 

84-8 

84-2 

83-6 

83-4 

93-0 

93-0 

93-2 

94-0 

92-0 

90-5 

87-6 

85-4 

84- 6 

84-2 

84-0 

84-4 

93-2 

93-0 

94-2 

93-5 

92-2 

89-8 

87-3 

85-4 

84-6 

83-8 

83-5 

83-4 

92-5 

93-2 

93-0 

93-2 

92-0 

90-5 

87-6 

85-8 

85-0 

84-6 

84-4 

83-8 

93-0 

93-4 

93-4 

93-0 

91-5 

90-0 

87-4 

85-5 

84-8 

84-3 

83-9 

83-6 

92-3 

93-4 

93-5 

93-0 

92-0 

89-8 

87-4 

85-4 

84-5 

84-0 

83-4 

83-0 


IV. 


9 
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THE DAILY PEEIOD OF TEMPERATURE. 


June. A.M. 


(Bombay.) 


Day 
of the 
month. 

I Mdn. 

1 . 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. . 

10. 

11. 

1 

•82-3 

82.2 

82.0 

81-8 

81 

6 

81. 4 

82 

1 

85 

6 

87 

8 

90 

0 

91.3 

92.2 

2 

a 

84-5 

84.0 

83.8 

83.4 

83 

2 

83.2 

83 

8 

86 

0 

89 

3 

91 

5 

92.8 

93-8 

0 

4 

84-8 

84.5 

84.2 

84.0 

84- 

0 

83-8 

84 

7 

87 

2 

89 

4 

90 

0 

91.4 

91.8 

5 

85-0 

84.8 

84.6 

84.3 

84. 

2 

83.8 

84 

2 

•87 

0 

89 

5 

90 

0 

91.4 

92.0 

6 

84-9 

84-5 

•84-4 

84.2 

84 

3 

84.0 

84 

6 

84 

3 

87 

2 

88 

4 

88.8 

91.0 

7 

84-6 

84-4 

84.0 

83.8 

83 

6 

83-8 

84 

0 

86 

4 

87 

7 

89 

4 

91.4 

92-0 

8 

•84-6 

84*4 

84-3 

84.0 

83 

6 

84.0 

84 

2 

87 

3 

89 

2 

91 

2 

91-8 

92.7 

9 

10 

84-8 

84-5 

84.4 

84.3 

83 

4 

83.5 

83 

7 

84 

0 

87 

5 

89 

9 

91-4 

92; 3 

11 

84-7 

84.4 

84.5 

79.4 

80 

5 

80. 7 

81 

6 

82 

5 

84 

4 

86 

0 

90-2 

92.8 

12 

84-6 

84-0 

83.4 

83.3 

83 

2 

83.0 

83 

7 

84 

8 

87 

2 

89 

6 

91.4 

91-5 

13 

82-6 

82.6 

82-8 

82.4 

83 

3 

82-6 

83 

4 

85 

0 

82 

5 

81 

5 

81-0 

80.8 

14 

81-2 

80.6 

79-9 

79.4 

79 

5 

80.0 

80 

4 

81 

4 

78 

5 

80 

8 

79.5 

82-2 

15 

79-6 

79-5 

80.2 

80-0 

79 

7 

80.0 

80 

6 

85 

7 

84 

6 

86 

0 

87.2 

88-1 

16 

17 

81-2 

80-6 

80. 3 

80. 3 

79 

4 

80-5 

79 

0 

78 

2 

81 

3 

82 

9 

85.4 

87-4 

18 

82-6 

82.5 

82.8 

82.6 

82 

5 

82-2 

83 

3 

83 

8 

84 

5 

86 

3 

86.2 

84-5 

19 

81.6 

80-8 

79.5 

79.4 

79 

4 

79.2 

79 

2 

82 

0 

83 

6 

85 

0 

86.7 

88.4 

20 

78-2 

78.4 

78-4 

79.3 

79 

6 

80-0 

80 

2 

80 

7 

81 

0 

81 

0 

78-9 

77.0 

21 

77-2 

77-2 

77.3 

77.2 

78 

4 

78-0 

78 

0 

78 

4 

80 

0 

82 

4 

84.2 

85.4 

22 

80-6 

80-0 

79.5 

79-4 

76 

6 

76.7 

77 

7 

78 

8 

80 

6 

84 

4 

82-2 

82-0 

23 

24 

78.8 

78.5 

79-0 

80-0 

79 

4 

78.5 

79 

6 

80 

2 

80 

5 

81 

6 

82.4 

84.2 

25 

82-4 

81.6 

81-6 

81-0 

80 

5 

80.2 

80 

0 

80 

8 

82 

2 

84 

2 

84.7 

86.0 

26 

81-8 

81.5 

80-6 

80. 5 

80 

4 

80-4 

81 

0 

82 

■7 

83 

0 

84 

2 

85.4 

85.8 

27 

78.4 

77.5 

78.8 

78.8 

79 

0 

79.2 

79 

0 

79 

0 

80 

0 

81 

0 

81. 5 

83.0 

I 28 

78-4 

78-2 

79.4 

80-0 

80 

5 

81. 4 

81 

5 

82 

■4 

83 

■4 

84 

6 

86.6 

87-4 

29 I 

78.8 

77.2 

77.4 

79.0 

79 

4 

79-0 

79 

5 

79 

•0 

78 

6 

77 

6 

77.5 

78.2 

30 

81.4 

81. 3 

81.2 

81.2 

79 

6 

79.2 

81 

.2 

82 

■3 

80 

5 

81 

1 

82.8 

83-8 
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June. p.M. 


(Hourly readiugs, day by day.) 




2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

92-5 

93-4 

93-8 

93-2 

93*0 

91-0 

88* 

3 

86-5 

85.5 

85.0 

, 84.8 

84.6 

94-8 

95-3 

95-2 

95-0 

94-0 

92-7 

89. 

3 

87-2 

86*2 

85.5' 

85.2 

85.2 

92-6 

93-5 

94-2 

93-4 

92-8 

91-0 

89. 

4 

87.0 

86.4 

86.0 

85. 0' 

85.3 ^ 

92-9 

93*3 

93-3 

92-6 

91* 6 

90-0 

87. 

8 

86.2 

85.6 

85-4 

85.0 

85.0 1 

91-6 

91-8 

92-2 

91-8 

90-6 

89-5 

87- 

3 

85.7 

85.4 

85-0 

84.6 

84.4 

92-4 

92-5 

92-4 

92-4 

91-4 

89-0 

87. 

3 

85.7 

85.4 

85.4 

84*2 

84.8 

92-3 

92-4 

92-0 

92-2 

91-3 

90-0 

87. 

0 

85-8 

85.2 

85.0 

84.8 

84.8 

92-3 

92-0 

92-6 

92-4 

92-5 

89-0 

•86 

6 

86.4 

86.0 

85.4 

85.2 

85.4 

92-6 

94-5 

94-5 

94-0 

93-3 

91-4 

88 

7 

87.0 

86.4 

86.2 

85.6 

85-2 

91-2 

91-8 

91-4 

91-0 

89*2 

81-6 

80 

3 

81.0 

81.2 

81.8 

81-2 

81.8 

82-4 

83-4 

84-0 

81-4 

79-4 

80-4 

CD 

O 

5 

80.4 

80.0 

80. 4 

80.6 

80-8 

82-2 

83-4 

85-4 

83-4 

81-3 

80-2 

79 

4 

78.4 

78-4 

79.0 

79.2 

79.6 

89-5 

82-4 

83-0 

81-0 

81-7 

81-4 

81 

2 

80.4 

80.0 

80.0 

80-8 

80-8 

88-0 

88-3 

88-4 

89-4 

87-4 

87-8 

85 

5 

84-2 

83.5 

83.3 

83.0 

82.3 

81-6 

84 • 2 

i 

85 .3 

87-5 

87-8 

87-0 

85 

2 

83.7 

83.4 

83.2 

83-0 

82.4 

87-7 

88-3 

84-2 

84-4 

83-7 

79-7 

79 

3 

77.2 

76.4 

77.8 

78-2 

78.6 

76-6 

77-4 

79-4 

80-5 

80*3 

80-2 

80 

2 

77.4 

,76.0 

76.0 

76.2 

76*5 

84-3 

84-4 

85-2 

83-0 

81-3 

81-4 

81 

3 

80.0 

79- 7 ' 

' 80. 3 

80. 3 

79.8 

84-2 

81-4 

81-0 

81-0 

80-4 

81-0 

81 

0 

80.2 

80.0 

79.9 

79-6 

79.0 

87-0 

84-0 

87-4 

86-3 

86-8 

86-8 

84 

3 

83.0 

82.4 

82.2 

82.0 

81. 4 

88-1 

87-8 

86-3 

86-0 

86-2 

1 

86.4 

84 

4 

83-6 

82.8 

82.8 

82.6 

82.2 

88-4 

88-8 

86-0 

82-6 

83-2 

84-7 

83 

2 

81.0 

77.0 

77.4 j 

78-4 

78.0 

84-5 

81-0 

81-3 

80-0 

79-0 

78-4 

78 

4 

79.0 

79.4 

78.4 

79.0 

78.6 

88-5 

88-8 

85-2 

85-0 

84-6 

84-0 

82 

8 

81. 7 . 

80. 4 

80.0 

80.2 

79.4 

77-7 

78-2 

77-4 

78-8 

80-3 

76-5 

77 

4 

78.5 

79.2 

80.2 

81.2 

■81.0 

83-0 

83-8 

83-0 

82-3 

83-2 

82-3 

81 

4 

81. 3 

80. 5 

80.2. 

80.6 

80-8 
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80-7 

81.0 

80-4 

77 - 5 . 

80-4 

80 - 4 

80-6 

81 - 4 
.81 4 


00 

o 

9 

81 

2 

80 - 

6 

80 

6 

79 - 

6 

81 

0 

78 - 

6 

79 

8 

80 ' 

4 

80 

4 

CO 

o 

■4 

1 80 

•7 


2 81 
0 81 
0 80 


80-4 

81.3 


8 81 


0 81 


4 79 


80-0 80-6 78-0 77 


80*2 80-8 
81.0 80-8 
80-1 80-2 
80-4 80-0 

80.8 80.4 


0 78 

0 80 
0 80 


2 79 

0 79 


78-6 78 
81-0 77 
80-2 80 
78.4 79 


80.6 80-2 80.3 80 
81-2 81.2 81.3 81 
81.2 81.2 81-3 81 
81-2 81-1 81-2 80 
80-4 80.6 80.5 79 
80-4 80.8 80-0 79 


80-2 

80-4 

79 - 8 

80 - 2 
80-4 


80-4 80 
80-3 80 
80-0 79 


80-3 79 


80-6 80-5 80 

80-8 79-2 79 

79-6 79-3 80 

71-8 76-3 78 

78 - 4 79-4 80 

79 - 4 79-8 80 

79-2 79-0 79 


3 78 

2 78 

0 75 

4 79 
8 81 
4 81 


5 80 

3 81 

3 83 

4 79 

2 80 
7 81 


3 81 

4 81 

4 80 

2 80 
8 80 
8 81 

6 80 
2 80 
8 80 
0 80 
0 80 
3 81 


79 - 0 79-0 78-8 79 

80 - 0 80-1 79-6 82 


6 79 

5 79 

8 77 

8 78 

0 83 

4 83 


6 83 
8 82 
2 82 
8 82 

3 79 
8 81 

4 83 

3 83 
6 81 
8 82 

4 81 

7 83 

4 82 

5 82 

5 81 

4 83 

4 82 


2 80 
0 82 


4 77 

8 79 

0 77 

4 78 

4 85 

4 85 


2 85 

2 83 

8 83 

2 84 

8 79 

3 81 

2 85 

2 83 

3 83 

2 83 

4 82 

0 84 

0 85 

0 81 
2 83 

0 85 

6 84 

2 84 

3 82 

1 84 


4 77 

0 83 

5 77 

2 77 

0 86 
8 86 


0 85 
4 84 
8 82 
0 82 
0 83 
8 85 


4 86 

2 85 

2 84 

2 85 

6 84 

2 85 

2 86 
4 85 

8 85 

0 86 
2 85 

2 86 


0 79 
2 81 


0 85 

6 87 
0 83 
0 83 
8 84 
8 84 


5 87 


2 84 


0 85 
6 86 
6 86 


0 85 


85 - 5 845 

86 - 3 87-4 
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July. p.M. 


(Hourly readings, day by day.) 
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August. A.M. 


(Bombay.) 


Day 


■1 









■ 

■ 

■ 









of the 
month. 

Mdn. 

H 

2 . 


3 


4 


5 . 


1 

1 

1 


8 . 


9 . 


10 . 


11 . 

1 

78-2 

79-0 

79 . 

2 

79 

4 

80 

0 

78 - 

8 

79 . 

5 

80 

6 

OO 

ISO 

5 

CO 

OO 

4 

85 . 

2 

87.3 

2 

81-0 

80-8 

80 . 

2 

, 78 . 

2 

79 

0 

78 - 

8 

79 . 

0 

80 

6 

81 

6 

82 . 

2 

85 . 

5 

85.5 

1 ^ 

79-2 

80-0 

80 - 

0 

80 - 

0 

79 

4 

78 - 

0 

78 . 

0 

79 

3 

82 

0 

82 . 

3 

83 . 

6 

85.8 

4 

5 

80-5 

80-2 

oo 

o 

2 

79 . 

0 

78 

5 

79 - 

6 

80 . 

0 

81 

2 

81 

0 

CO 

0 

83 . 

8 

84.5 

6 

80.3 

80-4 

80 - 

4 

80 - 

3 

80 

4 

OO 

o 

5 

OO 

o 

5 

80 

9 

82 

2 

82 

4 

CO 

OO 

2 

86-5 

7 

80 ,. 8 

80-6 

80 - 

2 

OO 

o 

0 

80 

0 

o 

00 

0 

80 - 

0 

83 

6 

82 

8 

81 

2 

84 . 

4 

86.2 

8 

80-2 

80-0 

80 - 

0 

80 - 

0 

80 

0 

80 - 

2 

80 . 

2 

80 

6 

81 

8 

84 

2 

86 . 

9 

87.8 

9 

80-4 

80-4 

80 . 

0 

80 

0 

79 

6 

79 

5 

79 

8 

80 

7 

82 

9 

80 

6 

CO 

00 

9 

84-8 

10 

80-2 

80-0 

79 . 

8 

79 

4 

79 

4 

79 

2 

79 

2 

84 

2 

83 

9 

85 

3 

85 

7 

87-2 

11 

80-2 

79-8 

79 

7 

79 

4 

79 

2 

79 

2 

79 

0 

79 

5 

83 

6 

85 

8 

85 

2 

86-9 

12 




, 


















13 

80-5 

79-2 

78 

5 

78 

2 

77 

0 

77 

4 

78 

4 

79 

0 

80 

8 

83 

0 

85 

0 

87.0 

14 

80-2 

80-0 

80 

4 

80 

2 

80 

0 

79 

8 

80 

2 

80 

3 

82 

4 

85 

5 

86 

3 

88.3 

15 

80-2 

79-2 

OO 

5 

79 

0 

78 

4 

'78 

8 

79 

0 

84 

5 

CO 

oo 

4 

80 

5 

83 

0 

85.0 

16 

81-0 

80-7 

80 

3 

79 

8 

79 

0 

78 

2 

78 

6 

81 

2 

81 . 

2 

82 

6 

85 

2 

87.0 

17 

79 .-4 

79-8 

79 

4 

79 

0 

79 

0 

79 

2 

79 

0 

80 

3 

82 

5 

83 

8 

84 

8 

81-0 

18 

79-4 

79-0 

79 

0 

79 

0 

78 

8 

78 

8 

78 

5 

80 

0 

83 

1 

84 

2 

85 

6 

86.5 

19 






















20 , 

79-8 

79-5 

79 

4 

78 

7 

78 . 

0 

78 

0 

79 

0 

79 

6 

81 

•4 

83 

8 

85 

5 

79.3 

21 

80-0 

78-2 

79 

4 

79 

0 

78 

4 

79 

2 

79 

2 

80 

6 

81 

■1 

82 

6 

85 

4 

87.3 

22 

80-4 

80-4 

80 

2 

80 

0 

80 

0 

80 

2 

80 

0 

81 

4 

83 

■0 

83 

6 

84 

6 

80.6 

23 

79-8 

79 -.4 

79 

2 

79 

0 

79 

0 

79 

0 

79 

0 

79 

5 

81 

•0 

81 

•3 

85 

6 

86.4 

24 

79-5 

79-2 

78 

5 

78 

6 

78 

4 

77 

6 

77 

5 

77 

1 

81 

.2 

83 

■4 

84 

4 

85.8 

25 

79-6 

79-2 

79 

2 

79 

0 

78 

8 

78 

8 

78 

0 

77 

3 

79 

.7 

81 

■2 

82 

6 

84.0 

26 






















27 























80-3 

79-8 

79 

•4 

79 

.0 

79 

0 

78 

■6 

78 

.5 

79 

.6 

81 

•6 

84 . 

■0 

OO 

3 

86.3 

29 

80-4 

80-2 

80 

* 2 

80 

.0 

79 

5 

79 

•6 

79 

.4 

80 

•5 

80 

.8 

84 

.6 

86 

0 

84.4 

30 

80 -2 

80 ..0 

79 

•5 

79 

.5 

79 

4 

78 . 

• 4 

78 

•6 

79 

.4 

81 

.2 

82 

•4 

85 

3 

86.4 

31 

--- 

79.-6 

79-5 

79 

•6 

79 

•0 

76 

4 

76 

,.8 

75 

.8 

76 

.0 

75 

•6 

75 

•0 

76 

0 

75.3 
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♦ 

August. p.M. 


(Hourly readings, day by day.) 


Noon . 

1 . 

2 . 

3 . 

4 . 

5 . 

6 . 

7 , 

8 . 

9 . 

10 . 

11 . 

87 - 8 : 

88-2 

87-8 

84-4 

• 

84.5 

85-0 

83,^0 

: B 2.0 

81. 4 

81-3 

' 81-2 

81 '. 1 

86-6 

86-2 

87-2 

86-0 

83-2 

84.0 

82.0 

79.8 

79.2 

79.9 

80-0 

80-0 

86-3 

86-0 

84-2 

82.6 

83-2 

82.3 

81.6 

< 80.0 

80.0 ' 

80.6 

80-4 

80-2 

86-0 

85-2 

85-0 

84.2 

84.0 

82.5 

81.8 

81. 4 

80.8 

80-8 

80-6 

80-7 

86-5 

86-3 

85-0 

86-4 

86.0 

84.5 

82.8 

82.0 

81.6 

81-5 

81-3 

80-8 

88-4 

87-0 

87-8 

86-7 

85-2 

84.8 

83-2 

81.8 

81-2 

81-3 

81-0 

80-5 

87-5 

88-2 

87-2 

87-8 

86-8 

83.9 

82-8 

82.0 

81. 5 

80-4 

80-5 

80-4 

87-4 

88-2 

88-0 

87.0 

85.7 

83.9 

82-8 

81.8 

81-4 

81-2 

80-6 

80-5 

85-0 

88-2 

85-7 

86.4 

87.5 

84.5 

82.8 

81. 7 

81.2 

81-0 

81-5 

80-0 

88-2 

88-5 

89-2 

85-2 

85.8 

86.3 

84-0 

82.2 

81-3 

81.0 

80-3 

80-3 

87-4 

86-8 

87-0 

87.8 

88.2 

85.1 

83.2 

82.0 

81-4 

81-0 

81-0 

81-4 

88-8 

88-8 

89-0 

87-3 

85.4 

83.8 

80-0 

80*4 

79.4 

80.2 

80-2 

80-3 

85-4 

87-0 

! 

87-5 

87.6 

87-3 

85.5 

83.2 

82.2 

81.0 

81-2 

80-0 

80-0 

87-5 

88-4 

88.6 

88-5 

88-0 

85.2 

82-8 

81.2 

81.6 

81-0 

80-5 

80-2 

83-6 

86-4 

87.4 

87.4 

86.4 

85.1 

82-7 

81. 1 

80. 5 

80*2 

80-2 

79-4 

87-2 

87-4 

88-3 

87-7 

86.3 

' 84-6 

82.9 

81.6 

81.0 

80-5 

80-2 

80-0 

83-5 

84-3 

86-4 

85.4 

84-2 

83.4 

81. 9 

81. 4 

80.6 

80-6 

80-4 1 

79-8 

87-4 

88-2 

88-8 

89.0 

87.0 

85-5 

83.2 

82.4 

82.0 

81.0 

80.6 

80-4 ‘ 

84-4 

84-3 

86.0 

83-8 

82.4 

80. 5 

81-1 

80. 7 

79.8 

80-2 

80-2 

80-2 

87-3 

88-0 

88-2 

88-4 

86.2 

85-8 

83.2 

81-5 

81-0 

80-5 

80-3 

79-8 

86-3 

87-3 

88.2 

87.2 

85.6 

83.8 

82.5 , 

81-2 

81.0 

80^5 

80-0 

80-3 

86-2 

86*8 

87.2 

87-2 

86-4 

85-0 

' 82.5 

81.0 

80-3 

77:.0 

77.0 

77.4 ' 

86-6 

83-2 

85.2 

87-4 

87.5 

85.8 

83.0 

81. 4 

81.2 

81-0 

81-0 

80-7 

86-8 

88-7 

89-2 

89-0 

89-0 

84.6 

82.1 

82.1 

81-4 

81-2 

80-4 

80-4 

87-5 

86-5 

86.2 

85-4 

82.2 

82.3 

81. 7 

81.0 

80-0 

80-2 

80-5 

79-8 

76-0 

75-4 

75.2 

74.4 

74.8 

74.8 

74.6 

74.8 

75-3 

75-0 

75-3 

75.3 
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^THE DAILY PERIOD OE TEMPERATURE. 


September, a.m. 


(Bombay.) 


Day 
of the 
month. 

Mdn. 

1. 

2. 

3. 

,4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

1 

2 

a 

75-5 

76-0 

75.2 

75-4 

76-0 

75-6 

75-6 

77-3 

78-5 

82-4= 

84-3 

85-0 

78-6 

79-0 

78-2 

78-3 

78-8 

78-0 

78-4 

79.4 

82-0 

80-8 

83-2 

86-4 

4 

78-8 

79-0 

78-5 

78-6 

78-5 

78-4 

78-0 

78-4 

79-0 

79-7 

81-0 

85-4 

6 

79-4 

79-2 

79-4 

79-4 

79-5 

79-4 

80-0 

80-0 

80-5 

81-8 

83-3 

84-6 

6 

79*6 

79.4 

78-4 

79-0 

78-3 

77.2 

77-4 

79-4 

81. 4 

83-1 

84-4 

85-4 

7 

79-2 

79.5 

79-2 

78-8 

79.0 

78-2 

78-6 

79-0 

80-0 

82-6 

83-0 

86-0 

8 

9 

10 

79-6 

79.3 

79-3 

79-3 

79-5 

78-0 

79-0 

79.7 

83-0 

84-0 

85-5 

84-5 

77-0 

79-0 

79-0 

79-4 

77-8 

77-4 

78-5 

78-2 

79-0 

80-7 

79-6 

78-2 

11 

78-8 

77.2 

78-0 

78-0 

77-3 

76-4 

76-2 

77.4 

79-2 

81-0 

81-8 

80-2 

12 

78-0 

77-3 

78-5 

78-3 

78-3 

78-0 

77-6 

79-6 

80-5 

82-6 

84-0 

85-0 

13 

79-4 

79.3 

79-0 

79-0 

78-7 

78-4 

78-7 

79-6 

83-0 

84-4= 

85-0 

86-4 

14 

78-8 

79-3 

79-2 

76-2 

77-4 

77-2 

78-0 

79-4 

81-0 

.82-3 

81-2 

84-7 

15 

16 

79-3 

79-4 

.79.2 

79-2 

79.2 

79-0 

78-7 

78-2 

79-8 

80-9 

81-4 

80-6 

17 

77-8 

78-8 

79-3 

79-0 

79-2 

79-0 

77-4 

79-8 

81-0 

82-6 

85-4 

85-0 

18 

79 • 2 

79-4 

79-4 

79*3 

78-0 

77-6 

77-0 

75-4 

76-2 

77-0 

77-8 

80-8 ‘ 

19 

78-4 

78-0 

78-4 

78-8 

78-4 

78-2 

78-0 

79-4 

82-0 

83-7 

84-6 

84-2 

20 

78-6 

78-8 

78-3 

78-0 

78-3 

78-0 

77-6 

78-6 

82-5 

83-7 

84-5 

84-5 

' 21 

78-0 

77-5 

77.5 

77-7 

78-3 

77-0 

76-0 

76-5 

75-0 

75-6 

77-2 

79-6 

22 

77-0 

77-0 

76-4 

77-0 

77-5 

76-6 

77-0 

78-0 

80-5 

81-6 

82-4 

83-4 

2d 

24 

80-8 

80-5 

80. 4 

80-0 

79-0 

78-2 

78-2 

80-2 

83-0 

84- 2 

85-1 

87-0 

25 

77-0 

79-0 

79-2 

79-2 

78-6 

78-2 

78-2 

80-6 

83-0 

82-7 

81-7 

85-2 

26 

79-0 

78-0 

77-2 

76-8 

76-6 

77-0 

77-2 

80-6 

82-4 

81-6 

84-3 

85-2 

27 

79-6 

79-4 

79-0 

79-0 

79-0 

79-2 

79-0 

81-0 

83-6 

85-4 

85-6 

86-7 

28 

77-8 

77-6 

,77.2 

77.4 

77.4 

77.5 

77-7 

78-4 

81-0 

80-8 

81-4 

80-7 

29 

30 

1 77.0 

77-0 

76 . 6 

77-0 

77-0 

1 

77.0 

77.0 

78-4 

80-0 

81- 0 

82-0 

82-4 
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Sejatemher. p. m. 


(Hourly readings, day by day.) 


Noon. 

1. 

2. 

3 

* 

4 

• 

5 


6 

• 

7 


8. 

9. 

10. 

11- 

85 

9 

86 

3 

86 

8 

87. 

0 

87. 

0 

.85- 

■2 

82 

0 


5 

80 

2' 

79 

’ 

6 

79 

■0 

79. 

4 

84. 

a 

86 

6 

85 


86 

4 

00 

o 

5 

82 

4 

80- 

8 

80 

0 

79. 

4 

79- 

0 

79 

0 

79 

0 

85- 

6 

85 

3 

84 


84 

7 

83 

0 

80 

7 

81- 

2 

81 

0 

80- 

0 

79- 

0 

78 

8 

78 

6 

86- 

8 

87 

2 

86 


86 

0 

85 

4 

83 

8 

80- 

4 

80 

0 

o 

00 

0 

79- 

4 

79 

6 

79 

4 

86- 

6 

86 

0 

87 


86 

4 

83 

6 

83 

2 

81- 

0 

80 

2 

79- 

4 

79- 

6 

79 

0 

79 

6 

85- 

4 

83 

3 

85 


85 

0 

82 

2 

81 

4 

80. 

3 

80 

0 

80. 

2 

78- 

8 

78 

8 

79 

4 

83- 

5 

82 

0 

82 


82 

2 

82 

3 

81 

8 

81 

0 

80 

4 

80 

2 

80. 

2 

80 

0 

80- 

0 

80 

2 

79 

6 

82 


79 

0 

80 

2 

80 

0 

77 

6 

77 

2 

77 

2 

78 

0 

78 

0 

78 

9 

83 

2 

81 

•6 

81 


81 

2 

78 

3 

79 

4 

79 

0 

79 

0 

77 

0 

76 

2 

76 

2 

77 

6 

00 

0 

86 

•3 

^ 87 


85 

0 

82 

8 

81 

4 

80 

5 

80 

2 

80 

2 

79 

0 

79 

8 

79 

2 

86 

7 

87 

3 

87 


CD 

oo 

3 

00 

6 

CO 

00 

2 

81 

4 

81 

0 

79 

2 

00 

8 

80 

0 

79 

2 

86 

0 

86 

■0 

86 

7 

87 

0 

84 

2 

83 

0 

81 

7 

80 

4 

80 

0 

80 

4 

79 

4 

79 

4 

85 

2 

85 

4 

84 


86 

2 

85 

4 

83 

2 

81 

7 

o 

00 

4 

80^2 

79 

0 

78 

7 

78 

0 

86 

4 

87 

3 

86 


85 

2 

85 

7 

83 

4 

81 

8 

o 

oo 

4 

79 

4 

79 

2 

79 

2 

79 

4 

81 

0 

Si 

0 

84 


85 

0 

CO 

00 

0 

81 

4 

00 

o 

2 

79 

3 

79 

0 

78 

8 

78 

6 

79 

2 

84 

0 

85 

3 

85 


85 

4 

85 

4 

83 

5 

81 

0 

80 

0 

79 

2 

79 

0 

78 

8 

78 

6 

86 

4 

87 

2 

87 


87. 

0 

86 

6 

84 

2 

81 

6 

80 

4 

00 

o 

0 

79 

4 

79 

0 

78 

8 

81 

2 

84 

■2 

85 


86 

2 

85 

5 

8?. 

6 

80 

7 

79 

7 

79 

0 

78 

8 

78. 

7 

77. 

2 

85 

2 

86 

■2 

86 


85 

2 

85 

0 

84. 

0 

82 

•0 1 

81 

3 

81 

2 

81 

0 

o 

00 

8 

80- 

0 

88 

0 

88 

•3 

88 


87 

4 

85 

4 

83- 

2 

82 

0 

81 

2 

80 

8 

80 

3 

79 

0 

CD 

3 

84 

4 

85 

• 2 

86 


OO 

05 

6 

86 

2 

84- 

0 

81 

4 

80 

4 

79. 

7 

79 

6 

79 

2 

79- 

0 

86 

0 

CD 

00 

•4 

87 

0 

86 

6 

86 

2 

84. 

8 

82 

2 

81 

2 

81 . 

0 

80 

5 

80 

3 

00 

o 

0 

87 

2 

87 

•8 

88 

0 

87 

8 

87 

0 

85. 

2 

83 

4 

78 

2 

77- 

4 

78 

0 

77 

2 

77. 

3 

83 

2 

85 

•0 

86 

6 

87 

0 

87 

0 

85 

3 

83 

0 

80 

4 

78- 

5 

77 

4 

77 

2 

77 

■0 

85 

4 

85 

•5 

85 


OO 

00 

0 

87 

0 

86 

2 

83 

7 

82 

6 

81. 

2 

80 

4 

79 

•8 

79 

•0 


IV. 


10 
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THE DAILY PERIOD OP TEMPERATURE. 


October, a.m. 


(Bombay.) 


Day 
of the 
month . 

Mdn . 

1 . 

2 . 

3 . 

4 . 

5 . 

6 . 

7 . 

8 . 

9 . 

10 . 

11 . 

1 

77-2 

77-4 

78-1 

77-6 

77-9 

78-0 

77-8 

78-6 

81-4 

83-0 

84-4 

85-4 

2 

81-0 

80-8 

81-0 

80-7 

79-8 

79-8 

79-6 

82-5 

83-2 

84-4 

86-0 

86-8 

3 

81-2 

80-8 

80-6 

79-7 

79-6 

79-2 

79-6 

82-0 

84-0 

85-6 

86-4 

86-5 

4 

81.2 

81-2 

81-0 

80-4 

80-0 

80-2 

80-3 

81-6 

84-2 

85-0 

86-5 

87-6 

5 

81-7 

81-4 

81-2 

80-4 

80-2 

80-0 

79-4 

82-0 

84-4 

86-0 

86-0 

87-0 

6 

80-2 

80-0 

79-6 

79-3 

78-4 

78-2 

78-2 

80-0 

83-0 

85-0 

86-8 

87-4 

7 

8 

78-6 

79-3 

79-9 

78-6 

79-5 

79-2 

78-6 

78-7 

80-8 

82-8 

84-0 

84-8 

9 

80-4 

80-0 

79-6 

78-8 

77-8 

77-8 

76-5 

79-5 

83-0 

84-4 

85-4 

88-0 

10 

80-7 

79-5 

78-8 

78-2 

79-0 

79-0 

79 '0 

81-1 

82-9 

84-2 

85-2 

87-2 

11 

80-5 

80-2 

79-6 

78-2 

78-8 

77-8 

76-2 

79-4 

84-0 

86-0 

87-2 

90-0 

12 

80-0 

80-2 

80-0 

8 0-0 

79-9 

79-5 

79-8 

80-0 

81-2 

83-8 

. 86-0 

86-0 

13 ^ 

78-4 

78-8 

78-6 

78-1 

78-2 

78-2 

78-2 

80-2 

82-0 

83-4 

85-4 

86-2 

14 

15 

79-0 

79-0 

78-7 

78-6 

78-2 

78-0 

78-0 

79-2 

82-4 

84-2 

86-0 

87-2 

16 

80-0 

80-0 

80-2 

79-8 

79-6 

79-2 

79-0 

81-0 

83-2 

83 • 8 

85-4 

86-0 

17 

81-0 

81-0 

80-8 

80-8 

80-0 

79-4 

79-0 

81-6 

83-0 

84-5 

85-2 

86-8 

18 

79-5 

79-2 

78-6 

78-0 

78-0 

78-2 

78-6 

80-0 

81-5 

83-6 

86-0 

86-8 

19 

81-0 

80-4 

79-6 

79-4 

79-0 

78-9 

79-4 

79-2 

80-0 

82-0 

84-5 

85-8 

20 

81-0 

81-0 

81-0 

80-8 

80-4 

80-0 

79-6 

81-4 

83-0 

84-0 

85-2 

85-5 

22 

79-7 

80-4 

80-8 

80.8 

80-2 

80-4 

80-2 

82-0 

83-6 

87-0 

88-4 

89-0 

23 

80-0 

80-2 

79-8 

79-2 

79-0 

78-8 

79-2 

80-6 

82-5 

84-7 

86-0 

88-0 

24 

79-4 

79-2 

78-6 

78-2 

78-0 

77-8 

77-2 

79-0 

82-4 

83-4 

86-0 

87-0 

25 

79-0 

78-8 

78-6 

78-2 

78-0 

77-8 

77-4 

78-8 

80-2 

82-8 

84-6 

85-6 

26 

79-0 

78-7 

78-6 

78-0 

78-2 

77-3 

77-6 

78-5 

79-6 

81-2 

82-5 

83-2 

27 

78-2 

78-2 

78-4 

78-4 

79-0 

78-8 

79-0 

79-2 

80-4 

84-0 

83-8 

85-0 

28 

29 

77-2 

77-0 

76-8 

76-4 

78-0 

76-0 

77-2 

79-0 

81-2 

82-7 

83-5 

84-2 

30 

77-0 

77-0 

76-6 

75-8 

75-2 

74-5 

74-4 

75-6 

78-7 

82-0 

84-0 

86-0 

31 

75-4 

75-2 

74-8 

74-7 

73-8 

73-0 

74-2 

75-6 

79-3 

82-0 

84-0 

85-3 
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October, p. m. 


(Hourly readings, day by clay.) 


Noon , 

1 . 

2 . 

3 . 

4 . 

5 . 

6 . 

7 . 

8 . 

9 . 

■ 10 . 

11 . 

86-2 

87.4 

88.0 

87.7 

87.8 

86.6 

83.6 

82.2 

81-8 

81-2 

81.2 

81-2 

87-2 

88.2 

88-6 

88-9 

88.6 

86-4 

83.4 

82.9 

82.2 

81-6 

8 1.4 

81-2 

87-5 

88-3 

89-0 

89.4 

89.0 

86-6 

84-2 

83-2 

83-8 

82.2 

81. 4 

81-2 

88-2 

89-2 

89-8 

89-8 

89-2 

86.8 

84.2 

83-4 

83-0 

82-5 

82 • 4 

82.2 

87*5 

88-7 

89-6 

89-4 

88.2 

85.6 

83.8 

83-0 

82 -a 

81-8 

81 . 4 

81.0 

88.4 

89-0 

89-5 

89-6 

89-4 

87.0 

84.2 

83-0 

82.4 

81-8 

81-2 

81-0 

86-8 

90-0 

89.8 

89-0 

88.7 

86-8 

83.4 

83-0 

82.0 

80-7 

80.6 

80. 7 

89-0 

89-9 

90.0 

89-4 

88-8 

86.8 

83.9 

83-0 

82.8 

82.0 

81.2 

81-0 

90-4 

91-7 

92-5 

90.6 

88-2 

81.0 

83-5 

82-9 

82.4 

82.4 

81. 7 

81. 4 

90-2 

90-3 

91-0 

85.5 

85-7 

83-4 

83-0 

81.0 

80-0 

80-2 

80-2 

80.0 

87-8 

89-6 

90-2 

84-4 

80.8 

80.6 

80-0 

79.9 

79.5 

79.0 

79-0 

79.0 

87-5 

88.0 

88.0 

90-5 

89.8 

88-0 

84.8 

83.4 

82.8 

82.2 

81-0 

80. 3 

87-8 

88.2 

88.6 

88.4 

86.4 

82.8 

82.0 

82.0 

81.0 

80. 7 

80-2 

80-0 

87.0 

88.1 

88-8 

89-0 

88.0 

85-4 

83.0 

82-2 

82.0 

81-5 

81.2 

81.0 

87-2 

88.4 

88-4 

87.6 

87.4 

85-3 

83-4 

82.4 

82-0 

81.8 

81-0 

80. 4 

87.5 

88.0 

88.6 

88.5 

87.6 

86-0 

84.8 

83.4 

83.0 

82-4 

82.0 

81-0 

' 87-2 

88.4 

88-8 

88 •4 

88-0 

87.0 

84-5 

83-8 

83-6 

83.2 

82.5 

81. 7 

88-2 

89.5 

90.4 

89 .2 

88.0 

86.4 

84-8 : 

84.4 

, 

84.0 

83-6 

82-2 

82.8 

91-0 

87.4 

84-8 

83-8 

80-8 

80.4 

79.7 

79-7 

79.6 

79.6 I 

' 79.6 

79.8 

89-0 

88.8 

88.4 

87.0 

85.5 

83.2 

82.0 

81.2 

80. 4 

80.2 

80.0 

80.0 

87-3 

87-7 

86-6 

85-3 

83.0 

82-0 

81-4 

81-2 

81.2 

80. 4 

80-0 

79.4 

86-4 

87-0 

87.5 

88.0 

87.8 

84-0 

81-6 

80-5 

80 -0 

78-7 j 

78-4 

78.4 

84-5 

85.4 

87.2 

87.5 

87-0 

85.0 

81-8 

80.0 

80-2 

79.5 

79.0 

78.7 

85-4 

86.4 

86.2 

87-2 

86-0 

83.7 

82-0 

81. 5 

81-4 

79.7 

79.0 

79.3 

85.4 

87-0 

86.8 

87.4 

86-0 

83.6 

81-4 

80.6 

80.2 

79.4 

77.4 

77.0 

87.0 

87-6 

87-6 

87-5 

87-0 

84.7 

82-4 

81-5 

79-6 

78-4 

77.0 

76.5 

86.2 

87.2 

88.0 

88-0 

87-5 

85.1 

82-8 

81-9 

81. 4 

79.4 

77.6 

78.4 


10 =^ 
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THE DAILY PERIOD OE TEMPERATURE. 


November, a.m. 


(Bombay.) 


Day 
of the 
month. 

Mdn. 

1. 

2. 

3. , 

4. 

5. 

6. 

■ 

8. 

9. 

10. 

11. 

1 

76-4 

75-5 

75-8 

77.2 

75.8 

75.8 

75-4 

76-9 

79. 

8 

81- 

2 

GO 

7 

CO 

CO 

8 

2 

76-0 

76-4 

71-8 

75.4 

74-8 

74.0 

71-6 

75-1 

77- 

0 

78. 

4 

81- 

2 

82. 

2 

3 

A 

75-8 

75-0 

74*6 

75.4 

74-2 

73-4 

72-9 

75.4 

77- 

2 

79- 

4 

81. 

7 

83- 

2 

4 

5 

77*4 

78-2 

76-0 

75.0 

75-0 

74-6 

73-6 

75-5 

77- 

4 

79- 

7 

83. 

0 

85- 

0 

6 

75-8 

75-0 

78-0 

76-0 

75.5 

76-0 

76-6 

77-2 

78- 

8 

80- 

9 

83- 

0 

86. 

5 

7 

79-2 

78-4 

78-0 

78-2 

77.4 

78-0 

78-2 

79-6 

82- 

4 

84. 

7 

QO 

3 

86- 

9 

8 

80-2 

80-4 

80*0 

79-2 

79-0 

78-6 

82-8 

81-0 

CO 

GO 

4 

85. 

2 

85- 

4 

87. 

0 

9 

81-4 

80 -0 

80-0 

80-4 

80-4 

80-5 

80-2 

81.4 

CO 

GO 

4 

85. 

0 

00 

2 

87. 

8 

10 

















11 

















12 

79-6 

79-0 

79-0 

78-5 

78-2 

77-0 

77-3 

78-0 

81- 

2 

CO 

00 


GO 

9 

00 

6 

13 

78-1 

77-6 

78-0 

78-0 

77-0 

76-6 

76-4 

78-2 

00 

0 

8 

82. 


GO 

5 

86. 

1 

14 

76-4 

76-0 

76-2 

76-2 

77-0 

76-0 

77-1 

78-5 

00 

0 


81- 


82 

8 

84. 

1 

15 

76-8 

77-0 

78-6 

77-0 

76-5 

76-4 

76-2 

77-2 

78 


80 


82' 

7 

CO 

CO 


16 

77-2 

77-0 

77-2 

76-4 

76-4 

75-1 

75-6 

75-6 

79 

2 

81 


82 

4 

85. 


17 

77-2 

77-0 

76-0 

74-4 

73.4 

73-2 

72-8 

75-2 

78 

6 

81 


82 

7 

CO 

00 


18 

















19 

76-8 

74-8 

74-0 

75-0 

75-4 

75-2 

73-2 

75-2 

78 

0 

80 


81 

5 

83 

3 

20 

75-7 

74-0 

72-8 

72-2 

74-0 

75-4 

75-0 

75.0 

78 

2 

80 


81 

2 

82 

8 

21 

77-6 

76-2 

75-0 

74.() 

75.4 

75-0 

74-6 

76-8 

78 

4 

80 

1 

81 

7 

00 

4 

22 

78-0 

76.7 

77-5 

77-4 

76-2 

75-6 

75-4 

75-4 

78 

0 

80 

0 

82 

4 

GO 

5 

23 

78-2 

76-0 

75.3 

75.4 

75-0 

74-6 

74-3 

75.0 

77 

8 

79 

4 

81 

6 

83 

2 

24 

75-8 

75-0 

75-2 

75-0 

73-2 

73.8 

73-2 

74-4 

77 

0 

79 

3 

80 

5 

81 

8 

25 

76-8 

76-2 

76-4 

75.6 

75-6 

74-0 

73-8 

74-8 

77 

0 

78 

6 

80 

1 

81 

2 

26 

















27 

76-2 

76-0 

76-4 

75-8 

75-0 

74-6 

74-8 

75-0 

75 

8 

77 

4 

79 

9 

82 

1 

28 

74-9 

74-5 

75-0 

75-4 

74-0 

73-4 

72-2 

72-0 

77 

0 

79 

7 

80 

2 

81 

8 

' 29 

74-2 

73.2 

73-0 

73-4 

75-0 

73.0 

72-8 

74.8 

78 

•5 

78 

1 

80 

.3 

82 

4 

30 

73.0 

72-4 

, 72-2 

72-0 

73.0 

73-0 

72-3 

72-4 

76-0 

78 

2 

79.9 

81 

8 







NUMEEICIL DATA. 


77 


November, p.m. 


(Hourly readings, day by day.) 
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THE DAILY PEEIOD OF TEMPEEATUEE. 



74-4 74-0 74-0 73-2 73-4 72-6 72-4 72-8 76-2 77-8 80-8 82-7 

74- 6 74-2 73-5 73-4 73-2 73-0 78-7 73-6 76-0 77-8 79-5 81-8 

75- 8 75-1 75-2 74-6 74-0 74-0 74-3 74-4 76-4 78-6 80-4 82-6 

75-2 76'2 75-6 75-5 75-2 75-0 75-2 75-4 78-2 80-2 81-8 84-0 

77-8 77-0 77-0 77-1 76-2 74-8 75-0 76-0 78-4 80-2 83-4 85-2 

77-2 77-4 77-8 77-7 78-0 77-4 77-0 78-2 80-2 82-4 83-8 84-4 

1 76-8 ■76-2 76-1 75-9 76-8 76-0 75-2 76-0 78-8 79-8 79-6 83-0 


77- 5 77-7 77-8 77- 

78- 0 78-0 77-4 77 

77-0 78-7 78-2 76 

75-8 77-2 75-8 75 

74-2 74-6 74-4 73 

73-4 73-4 71-8 74 


2 78-8 76-4 75-7 

0 76-8 76-2 76-0 

0 75-9 76-0 76-0 


0 75 

2 74 

6 73 

6 75 


80-0 81-4 83-6 84-8 

79-0 80-4 81-6 83-8 


75.8 77-4 


81-4 82^4 


75-0 74-2 74-8 77-0 79-4 81-0 81-8 

72-0 73-4 74-5 76-3 78-3 79-7 86-2 


0 72-8 72-2 72-7 75-8 


78-8 81-5 


69-8 70-2 68-7 68-6 


70-0 72-0 73-8 75-4 77-5 


71.4 77.9 71-8 71.8 71.4 71.0 70-4 70-4 72.6 75.2 77.6 79.7 

71.8 71.7 71-8 69.7 70.7 70.6 70-4 71.0 72-7 75.2 77-2 79-4 

72-4 71.1 70-6 71-4 71-6 71.8 70-2 71.3 73.0 75.6 77.5 78.8 

70.6 70.6 70-1 70.8 67.4 69-0 68.5 68-4 71.8 74.2 78.2 82.3 

71-4 70.4 71.2 69.2 68.3 68.0 68-2 69.0 71-7 73.5 76.0 80.2 


71.4 72.1 71-6 71-5 70.5 70-0 70.0 69.0 71.4 73.2 75-8 78.4 


74-0 73-2 72-9 73.2 73.3 72.8 72.3 ' 71 .7 75-0 76.2 78.2 80.6 

73.4 72-4 71-8 71.4 71.4 69.6 70.0 71.8 73.6 76.0 78.2 80.6 

71.6 72.2 70-2 69.0 69.2 69.0 68.5 68.7 71.5 75.0 77.8 79-8 

70- 2 70.1 69’5 67.8 67.8 67-0 66.7 66.2 70-0 73.4 76.0 79.7 

71- 0 71.2 •72-6 72.8 72.0 71.6 71-5 72-4 74-3 76*5 78-5 80.1 


NUMBBICAL DATA. 
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December, p.ic. 


(Hourly readings, day by day. ) 
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THE DAILY PEEIOD OF T] 


Hours, 
mean time. 

January. 

February. 

March. ‘ 

Mdn. 

71-7 

73-9 

75-9 

A.M. 

71-2 

73-7 

75-4 

2 

70-6 

73-2 

75-1 

3 

70-2 

72-9 

75.1 

4 

69-9 • 

72-7 

74*4 

5 

69-5 

72*1 

74-0 

() 

69-2 

71-8 

73-8 

• 7 

69-4 

72-1 

75-4 

8 

71-9 

74-7 

78-5 

9 

74-4 

77-0 

80-8 

10 

76-3 

78-7 

82-8 

11 

78-2 

80-1 

84-1 

Noon 

80-2 

82-0 

85-5 

1*^ P.M. 

81-2 

83-0 

85-7 

2 

82-0 

83-7 

85-9 

3 

81-9 

83-5 

85-7 

4 

81-4 

83-1 

84-9 

5 

79-3 

81-4 

83-0 

B 

76-8 

78-6 

79-9 

7 

75-0 

77-3 

78-5 

8 

74-4 

76-6 

77-8 

9 

73-7 

76-0 

77-2 

10 

72-7 

75-0 

76-6 

11 

72-1 

74-4 

76-1 

Mean 

74-7 

76-9 

79-3 


Bombay, 2. 1855, Monthly 



April. 

May. 

June. 


78-1 

82-4 

81. 9 


77-9 

82-1 

81.1 


78-0 

81-8 

81-5 


77-6 

81. 5 

81-3 


77.1 

81-2 

81.1 


76-6 

81-7 

81-1 


76.6 

81.6 

81-5 


79-6 

84-2 

82.7 


82.3 

86.8 

84.0 


85-0 

88.3 

85-4 


86-0 

89-8 

86.3 


87-3 

90.9 

87-2 


88-0 

91-7 

87.5 


87-9 

92-0 

87-6 


88-2 

92-2 

87-4 


88.0 

91.9 

86.9 


86-8 

91-4' 

86.4 


84.6 

88.9 

85.1 


82-0 

86-3 

83.8 


80.7 

84.6 

82-7 


80.0 

83-9 

82-0 


79.6 

83.4 



79.5 

83-1 

81. 9 


78-9 

82-0 


86-0 


83-8 






NUMEEICAl DATA. 
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Means for every Hour. 


July. 

August. 

* September, 

October, 

Ifovember. 

December. 

80-3 

80-1 

78 

•6 

79.5 

76 

9 

73.8 

80-2 

79-8 

78 

6 

79.4 

76 

2 

73.8 ' 

80-3 

79.6 

78 

4 

79.2 

76 

1 

73-5 

80-2 

79-3 

78 

3 

78.8 

75 

9 

731 

80-1 

79-0 

78 

2 

78-6 

75 

7 

72.9 

79-7 

78-9 

77 

8 

78.3 

75 

3 

72.0 

79-7 

79-0 

77 

9 

78.3 

75 

9 

72.3 

80-5 

80-3 

78 

9 

79-9 

76 

2 

72.7 

81-7 

81-7 

GO 

o 

7 

82.0 

78 

6 

75-2 

82-9 

82-8 

81 

9 

83.9 

80 

6 

77.3 

84-6 

84-6 

82. 

7 

85.4 

82 

2 

79.3 

84-8 

85-1 

83. 

9 

86.4 

84 


8 1.5 

85-5 

86-4 

84. 

9 

87.5 

86 

0 

83-3 

85-8 

86-5 

85. 

3 

88.1 

87 


84.8 

85-3 

86-8 

00 

7 

88.4 

00 

00 


85.6 

84-7 

86-2 

00 

6 

88.0 

88 


85-6 

84-2 

85-3 

84 

7 

86.9 

87 


84.6 

82-8 

83-9 

83 

2 

85.2 

84 


81.4 

81-8 

82-2 

81 

3 

83-0 

82 


79-3 

81-2 

81-2 

80 

2 

82.2 

81 


78.4 

81-8 

80-8 

79 

6 

. 81-7 

80 


77.7 

■ 80-6 

80-4 

79 

2 

81.0 

79 


76-4 

80-6 

80-2 

79 

0 

80-4 

78 


75.0 

80-4 

80-0 

79. 

0 

80-1 

77 


74-3 ' 

82-0 

82-1 

81 

•0 

82.6 

80 


77.7 


IT. 
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THE DAILY PERIOD OP TBMPBRATUEE. 


Bombay, from its position on an island, shows very small variations of temperature, 
even if we examine the single days. For instance, in the month of May, when changes 
between rainy storms and a powerful insolation from a brilliant tropical sky are so 
frequent, differences for the same hour exceeding, in the shade, 6° Fahr. in a whole 
month are very rare; whilst in the temperate zones, already in Assam and in the 
P§,njab, the changes in temperature very frequently suddenly rise to 3 and 4 times 
this amount. 

Also Madras has a very small variation; both can be considered at the same 
time as a very good type for the changes in the tropical seas. 

'■'■The local Time” has a somewhat more uniform influence on the daily range in 
different climates than perhaps might be expected. For instance, the "hours” which 
most approach the daily mean are nearly the same on the sea-shore as in the interior 
of the tropical peninsula. In our latitudes the hour of the morning (a. m.) has greater 
oscillations. 

The following table contains the fuU hours least differing from the daily mean, 
and I add for comparison here already the same results for Madras and Ambala. 
The more detailed values for Madras are deduced from Goldinoham’s observations: 
the decimals of the hour, however, correspond but to very small deviations from the 
values read at the full intervals of observations, when referred to the thermical scale. 



N-UMEEICAL DATA. 


Hmrs of dail'tf mean. 


Months. 

Bombay. 

Madras. 

Ambala. | 


A..M. 

P. M. 

A.M. 

P.M. 

a,m:. 

P.M. 

January 



9^^-2 

71^.2 

9^ 

8 

February 

9 

8 

8-8 

7-2 

sVa 

7 

March- 

8 

6 

8-7 

7-4 

8 

7 

April 

8 

6 

8-6 

7-2 

8 

7 

May 

8 

6 

AO 

00 

6*4 

8 

8 

June 

8 

6 

8-8 

7-8 

8 

s% 

July 

8 

6 

9-6 

6-6 

8 

9 

August 

8 

6 

8*9 

7-5 

9 

9 

September 

8 

6 

8-6 

7-9 

sy* 

9 

October 

8 

6^2 

8-7 

6-7 

8 

8 

Noyember 

9 

■ 8 

8-8 

6>4 

8 

8 

December 

9 

8 

9-5 

8-6 

9 

8 
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THE DAILY PEEIOD OE TIMPEEATUEE. 


Madeas. Lat. N.: 13° 4' 12'^; Long. E Greenw.; 80° 13' 50": 

1850, Monthly Means 


Hours, mean time. 

January. 

February. 

March. 

April. 

May. 

June. 

Mdn. 41 

“A.M. 

73-5 

74. 

3 

74.6 

80. 5 

83 

1 

83-5 

1 

5? , 

72-9 

73. 

7 

73.7 

79.7 

82 

6 

83-0 

2 


72-4 

73- 

0 

73.0 

79-1 

m 

9 

82-7 

8 

77 

71-9 

72. 

2 

72.5 

78-5 

81 

2 

82-4 

4 

77 

71-3 

71- 

6 

72.0 

78.0 

80 

7 

82-1 

5 

77 

70-7 

71 

2 

71.6 

77.6 

80 

5 

81-9 

() 

77 

70*6 

71 

2 

72.2 

79.5 

83 

5 

83-2 

7 

77 

72-7 

73 

8 

76.3 

83.9 

87 

2 

85-7 

8 

77 

764 

77 

1 

80. 7 

87.1 

90 

2 

88-3 

9 

77 

79-0 

79 

9 

84.1 

89.7 

92 

5 

90-7 

10 

77 

80-9 

81 

5 

86.3 

91.5 

93 

5 

92-8 

11 

77 

81-8 

82 

3 

87.8 

92.3 

94 

0 

94-9 

Noon 4r“p.M:. 

82-2 

82 

8 

88-4 

92.4 

94 

1 

96-4 

1 

77 

82-1 

82 

7 

88.5 

92.3 

93 

9 

97-7 

2 

77 

81.8 

82 

7 

88-4 

91-9 

93 

6 

97-0 

8 

77 

81-0 

82 

2 

87.7 

91.2 

92 

8 

94-7 

4 

7? 

79-6 

80 

9 

86.3 

89.7 

91 

4 

92-2 

5 

77 

77-8 

79 

1 

83.7 

87.5 

89 

3 

89-5 

(I 

77 

76-5 

77 

3 

80-8 

84-6 

86 

5 

87-2 

7 

77 

75-9 

76 

6 

79.3 

83.6 

85 

4 

86-1 

8 

77 

75-5 

76 

2 

78.2 

83.0 

84 

8 

85-4 

9 

77 

74-8 

75' 

8 

77.3 

82-4 

84 

3 

84-8 

10 

77 

74-3 

75' 

6 

76.5 

82-0 

83 

9 

84-4 

11 

77 

73-8 

75' 

1 

75.7 

• 81. 4 

83 

5 

83-9 

Mean 

76.2 

77- 

0 

79.8 

85-0 

87 

3 

87-9 



NUMEEIOAIi DATA. 


Height of the instruments 27 feet above the sea level, 
for every Hour. 


July. 

August. 

September. 

October. 

Iso\reinber. 

December. 

82-3 

81-8' 

81-0 

80-4 

75-9 

73-6 

81-9 

81-4 

80-6 

79-6 

75-3 

73-3 

81-5 

80-8 

80-0 

79-1 

74-9 

72-8 

81-1 

80-1 

79-6 

78-6 

74-6 

72-4 

80-9 

79-6 

79-4 ■ 

78-2 

74-2 

72-0 

80-8 

79-3 

79-0 

77-8 

73-6 

71-7 

82-0 

80-4 

79-6 

78-5 

74-3 

71.(j 

84-6 

83-4 

81-6 

80-9 

75-7 

73-4 

87-4 

86-2 

83-8 

83-1 

77-9 

76-0 

89-7 

88-5 

86-0 

85-0 

80-0 

78-3 

91'8 

90-4 

87-6 

864 

814 

79-7 

93-6 

91-9 

88-7 

87-3 

82-1 

80-2 

94-6 

92-7 

89-3 

88-1 

82-3 

80-6 

95-2 

92-5 

89-6 

88-1 

82-5 

80-7 

95-4 

92-3 

89-2 

87-9 

82-1 

80.2 

94-9 

91 -0 

88-4 

87-3 

814 

79-6 

. 92-9 

90-1 

87-1 

85-9 

80-6 , 

78-6 

90-5 

88-1 

85.5 

84-0 

.79-2 

77-2 

87-2 

85-7 ■ 

84-0 

82-9 

78-3 

76-0 

85-6 

84-5 

83-2 

82-3 

77-9 

75-4 

84-8 

83-8 

82-7 

82-0 

77-6 

75-1 

84-0 

83-2 

82-2 

81-6 

77-3 

74-8 

83-6 

82-8 

81-6 

81-3 

77.1* 

74-5 

82-8 

82-4 

81-3 

80-7 

76-5 

74-0 

88-0 

85-5 

83'8 

82-8 

78-0 

75-9 
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THE EAILY PBEIOE OF TEMPERATUEE. 


Oaloutta. Lat. K: 22° 33' 1"; Long. B. Greenw.; 88° 20' 34"; Height of the 

- 1855, Monthly Means 


Hours, 
mean time. 

January. 

February. 

• 

March. 

April. 

May. 

June. 

Mdn. 

62-8 

68*7 

74-8 

78-4 

82.3 

83-2 

1a.m. 

62'1 

68-1 

74-1 

. 78-1 

81.8 

82.9 

2 

61-5 

67-5 

73-6 

77-5 

81-5 

82*6 

3 

60 >8 

67-2 

73>0 

77-3 

81.3 

82-5 

4 

60-2 

66-5 

72-5 

76-8 . 

81-0 

82.3 

•'5 

59-6 

66-1 

72-0 

76-7 

80-9 

82.2 

6 

59*3 

65-6 

71'7 

76-4 

81-0 

82.3 

7 

59-0 

65-3 

71'8 

77-0 

82-1 

83.2 

8 

61-0 

67-6 

75-3 

79-3 

84.2 

84-7 

9 

64-6 

70-6 

78-5 

81-6 

86-5 

86.4 

10 

C7-9 

73-6 

81-8 

83.9 

88-8 

88.4 

11 

70-7 

76-1 

84-0 

86.4 

90.5 

89.4 

Noon 

73-2 

78-4 

86-2 

88.5 

91.9 

90-3 

1 P.M. 

74-7 

79*8 

87-5 

89-3 

92-0 

90.0 

2 

75*6 

80-8 

88-2 

90.4 

93.0 

89.7 

3 

75*8 

81-2 

88-6 

90-8 

93.1 

89.5 

4 

74-0 

80-6 

88.2 

90-2 

92.2 

88.9 

5 

72-5 

79-3 

86-4 

88-5 

90.4 

87.9 

() 

70*3 

76-5 

83*5 

85-6 

■ 87.8 

86.7 

7 

68-6 

74-5 

80-8 

83.1 

85.5 

85.6 

« 

67-1 

73-0 

79-1 

81.6 

84.1 

84.6 

9 

65-8 

71-7 

77-7 

80-3 

82.9 

84.1 

10 

C4-7 

70-8 

76-8 

79-5 

82-9 

83.7 

11 

63-8 

70-1 

75-9 

78.9 

82.5 

83-4 

Mean 

66<5 

72'1 

79-3 

1 

82.3 

85.9 

85-6 
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instrimaents at the Survey or-general’s office 18 feet above the sea level, 
for every Hour. 
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AmbIla. Lat. K 30° 21' 25"; Long. B. (h-. 76° 48' 49"; 

1858, Monthly Means 


Hours^ 

mean time, i 

January. 

February* 

March. 

April. 

May. 

June, 

« 

Mchi. 

45-4 

52-0 

58-9 

67-0 

83-1 

90-2 

1 A.M. 

44 -C) 

50-9 

58-2 

66-7 

81 -5 

88-7 

2 

43-7 

49-9 

57-4 

65-9 

78-9 

87-5 

a 

42-9 

48-8 

56-8 

65 A 

78-6 

86-3 

4 

42-0 

48-0 

56-2 

64-7 

78-2 

85-3 

5 

41-6 

47-4 

55-8 

64-7 

77-5 

84-7 

fi 

40-7 

46-8 

55-7 

67-0 

83-9 

CO 

CO 

to 


40-8 

48-5 

60-0 

73-0 

89-1 

91-9 

s 

44-0 

56-5 

64-5 

77-1 

93-2 

94-7 

<) 

50-3 

62 -7 

68-3 

81-1 

97-2 

96-8 

10 

55-0 

66-6 

71-7 

83-4 

100-3 

99-1 


58-1 

69-5 

73-7 

85-5 

102-2 

101 -3 

Noon 

()0-l 

71-7 

74-5 

86-7 

103-5 

102-6 

1 P.M. 

00-5 

72-8 

75- i 

87-0 

104-1 

103-6 

2 

00-7 

73-7 

75-5 

87-0 

104-5 

104-3 , 

H 

CO-7 

73-7 

75-9 

86-5 

104-2 

104-3 

1 

50-7 

72-5 

75-7 

86-0 

103-4 

104-0 

A 

5.5-0 

69-0 

740 

84-5 

100-0 

102-3 

(; 

53-7 

(54-7 

69 -2 

81-9 

98-0 

100-4 

7 

51-3 

60-9 

66-2 

77-0 

96-2 

98-2 

IS 

49-0 

57-9 

64-0 

73-5 

92-8 

96-3 

0 

48-4 

56-0 

62-5 

71-6 

89-7 

94-7 

10 

47-3 

54-2 

61 -1 

70-0 

86-2 

93-1 

11 

40- 3 

53-0 

60-0 

68-8 

85-0 

91-8 

Mean 

.50-1 

59-5 

65-5 

76-0 

92-1 

95-4 



Height 1,026 feet, 
for every Hour. 


July. 

August. 

September* 

81-5 

84-0 

78-7 

80-7 

83-1 

77 .6 

80-0 

82-2 

76.7. 

79-7 

81-2 

75.8 

79-2 

80-4 

75-0 

79-1 

79-8 

74.5 

80-1 

80-6 

74.4 

81-7 

83-5 

78.0 

83-3 

86-0 

81.2 

84-6 

88-3 

83.9 

85-7 

90-9 . 

86-1 

86-5 

92-5 

87.1 

87-1 

93-7 

87.8 

87-7 

94-7 

[ ' 

88.3 

88-1 

95.1 

88-6 

88-1 

95*1 

88-6 

87-9 

94-5 

88-2 

87-1 

93-4 

87.5 

86-3 

92.0 

86-6 

85-0 

90-5 

85.3 

84-4 

88-9 

83.7 

83-7 

87-6 

82-3 

■82-8 

8^1-3 

81-0 

82-1 

85-2 

80-1 

83-8 

87-9 

82-4 
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October. 

November. 

December. 

65.0 

53-0 

49.4 

63.9 

51-3 

47- 8 

62-9 

.50.4 

46.5 

61-9 

49-5 

45. 0 

61-0 

48.6 

44. 2 

60.1 

48- 0 

43. 3 

60-3 

47-7 

42- 5 

65-0 

61.9 

42-0 

71.9 

59-8 

49.9 

78-0 

65-5 

56-6 

81-3 

70- 3 

62-6 

84.0 

74-5 

66- 8 

• 85-5 

76-5 

68- 5 

86-3 

77- 9 

69-6 

86-6 

78.4 

70- 2 

86-6 

78.2 

69. 7 . 

85-3 

76.9 

68-3 

83.5 

74-0 

65-4 

80.1 

67-5 

60-6 

75.7 

64.4 

57.7 

73.0 

61. 3 

56.9 

69-6 

58.7 

54.2 

68-0 

56.5 

52.4 

66-5 

54.8 

50.6 

73-4 

60.2 

55.9 ! 


12 
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THE DA.IEY PERIOD OE TEMPERA.TUEE. 


BomlDay, Madras, and the tropical seas in general had given but little to observe 
about periodical variation; but these two stations, Calcutta and Ambala, show great 
differences already in their daily curves. 

In Calcutta, as in Bengal in general, the nights are of a much more uniform 
temperature, also the rise in the morning is not so rapid as farther inland ; the month 
of July, in the height of the rainy season, shows the smallest daily range, not much 
exceeding 6 ° Eahr. The rain is cooler than the atmosphere, but very little, and a. 
steamy vapour fills the atmosphere which, we saw, makes the resulting heating power 
of tlie direct rays of the sun stronger, and, besides, perspiration felt much more than 
even in the hottest regions .of Central and Northern India. For some parts of Eastern 
Bengal, and particularly for Assam, the fogs of the cool season must be mentioned. 
They are most regular in the valley of the Brahmaputra, where, from Decemlier to 
February, they often begin early in the afternoon, even as soon as 4’' p. jvr., and do not 
generally disappear before 9‘' to 10*' a.m. 

In Calcutta May is still the hottest month in the general mean, and more so 
still in the mean of the single hours; in Ambala it is June, but July and August, 
which we shall see occupy, but little more to the north, the rank of the warmer 
inonths, as in the greater part of the northern hemisphere, are even here considerably 
cooled by the setting in of the rains. 

2'‘ p.M. generally coincides with the time of the daily maximum from Calcutta to 
Ambala; hut in the dry season of Bengal .3‘‘ p. m. is warmer, whilst in the rainy season 
the ])i:'edominance of rains in the afternoon makes the time of maximum considerably 
ai)proach. tlie middle of the day; we find it at Calcutta in July and August at 1*' p.]\i., 
ill June even as early as Noon. In stations of a central position the maximum sliows 
a tendency to take place latoi- tlian in general; in Kaddapa I obtained 4‘' p.m., even 
in the mean of all the year 1854, warmer than 2'‘ p.m., but the diflerence rarely 
exceeded Ya® Fahr. • 

In the hot season, when the mean temperatnre in the shade increases so lupidly on 
proceeding from the sea-shore to the interior, the daily range is also considerably altered, 
especially by the increase of heat in the afternoon. Many are the instances I might 
select from the meteorological observations; wherever I could I tried to procure hourly 
observations, by erecting temporary stations from where my observers had to follow 
me later. I found it very useful, in order to become thoroughly acquainted with 
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the type of the climate, to enter tl\e readings, as soon as they reached me, in a paper 
covered with a network of horizontal and vertical lines, the distances being made to 
correspond to decimals of a degree, and then to draw the curves.^ This not only 
gives an impression far more distinct and more easily retained than numerical tables* alone, 
if yon have to compare various climates in succession, but it also best directs the 
attention to such modifications as deserve peculiar attention at stations to be 
erected later. 

As an example of the variation of temperature in the height of the hot season 
I give the means of the observations in May I had made at Eanigdnj, only 120 miles 
inland from Calcutta; the extremes here are 77-7 and 101-7, whilst in Calcutta the 
daily range is hmited ' between 80-9 and 93-0 Tahr. 

Raniganj. Lat. N. 23° 35'; Long. E. Gr. 87° 7'; Height 31? feet. 

1857, May, Hourly Means. (Month — 89-4.) 


— 

A. M. 

M . 

Mdn. 

84-9 

6 

77-9 

Noon. 

98-8 


f) 

94.8 

1 

83-5 

7 

80-1 

1 

100.8 


7 

90-5 

2 

82-0 

8 

82-8 

2 

101.5 


8 

88-9 

3 

80 -6 

9 

86-2 

3 

101-7 


9 

87-3 

4 

79-2 

10 ' 

92-5 

4 

100 -9 


10 

86-9 

5 

77-7 

11 

96.4 

5 

98-8 


11 

86.2 


In days of ^^Ilot wind^^ the variation becomes very much smaller; even as low down 
as uppei Bengal. The hot winds begin early in April with full power, then a hazy 
dust generally covers the sky early in the morning; at about 10'* a.m. a dry north- 
westerly wind springs up, carrying a ciuantity of solid matter floating in the atmo- 
sphere, which often limits for hours the view to a distance of from 20 to 30 feet; 
occasionally, for a short time, the obscurity of the atmosphere is much increased, 

> Beobachtmigs-Mamscr., Vol. 17, 18, and 19, and Meteor. Manu«cr., Book V, containing the curves from 
eylon, Book XXX? those from the eastern Himalaya. — A series of very detailed observations mado by Sir Peoby 
Catjtley and Prof. Roylb at Saliaranpur is published in Caxttley’s grand work, “On the Ganges Canal.” For Ki'ilu 
station, Chach Base, the observations of the G. T. S. must be mentioned. Meteor. Manuscr., Book XXIX. 
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when a sudden gust of wind springs up; and, as J had instances in the Panjab, it is 
not unfrequent that fox a moment the progress of a travellers’ train is stopped from 
positive want of light. Beyond the stratum of dust, rarely exceeding, it appears, 
600 fo 700 feet, the sky is cloudless and the sun pours down his scorching rays with 
nearly unlimited power upon the clouds of dust; within them his light and Ms glare 
is broken ; Ms disk is of an orange tint, and his rays in the height of the storm 
scarcely appear to affect the thermometer, but the temperature of every surrounding 
atom is the more suffocating. As long as the hot wind lasts in full power the vari- 
ations of temperature are very slight; the particles carried aboM have a temperature 
of their own, originated on the surface of a soil exposed to the full power of a tropical 
sun for hours and now but little modified all day long by the sun, except in the 
very Mghest parts of the stratum of dust. In many instances I had occasion to 

m 

remark that it is much more the power of the wind and the greater thickness of dust which 
causes an increase of temperature than the gradual change in the height of the siin.^ 

In April 1856, when I went up from Bengal to the North-west Provinces,- I often 
had temperatures like those observed as early as April 6th, at Fatigdrh (Lat. N. 
27° 23'-3; Long. E. G-r. 79° Sr-O; Height 635 feet). 

11’' A.M. 100-1 2’' p.M. 99-3 5’' p.M. 98-4 

Noon 100-9 3 99-3 6 97-9 

1’' p.M. 100-7 4 99-3 7 95-0 

In the ohservations communicated to me from the Medical Stations I frequently 
find ill the Panjab days of hot winds end of May and in June exceeding 110° Ealir. 
But the very hottest days are not even those of hot winds; whilst they blow the full 
power of the sun does not reach the surface of the earth unbroken, whilst on days 
“ calm and clear,” temperatures even exceeding f 20° are occasionally observed, — numbers 
which even when written by your own hand might occasionally appear too unexpected, 
did such registers not recall at the same time better than many words could do the 
vivid remembrance of atmospheric and local conditions accompanying the ohservations. 

The daily variation of temperature in the rainy season is equally characteristic 
for the tropics. In this period the absolute heat is not so great, but it is the more 
oppressive from the quantity of steamy moisture filling the atmosphere, the loss of heat 

In my Bangalow I could reduce the temperature to 85° by tatties, viz. wettened networks of reed hung down 
from every opening on the -windward side. 
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Iby evaporation, and, as I have explained above, also by the radiation^ being- considerably 
limited. The total amount of daily variation- of temperature is very small, but then 
at the same time it is very irregular too, being materially affected by ■ the hoars of 
the falling of rain ; in the beginning and the end of the rainy season the hours of 
rain are particularly uncertain, and readings like the folloving are nothing unusual; 
I select a few examples from my travels through the’ JhiLs of Bengal when sailing 
across the flooded country on the road from Darjiling to Oherrapunji. 


BENGf-in — J hils. 1855. 



A . 

Aug. 28. 

R 

Sept. 3. 

a 1 

Sept. 10. 

• 

Mdn. 

80-8 

81- 6 

77.3 

Mcln. 

1’^ A.M. 

80-4 

80-9 

77.0 

1’' A.M. 

2 

79-9 

80-2 

76-6 

2 

3 

79-4 

79- 5 

76. 3 

3 

4 

79-0 

79-0 . 

•75.9 

4 

5 

78-4 

78-4 

75.7 

5 

6 

80-4 

79-5 

70.6 

6 

7 

81-1 

82-2 

80.0 

7 

8 

80 -4 

82-2 

82.2 

8 

9 

83-3 

78-6 

85.6 

9 

10 

84-0 

78- 6 

85.1 

10 

11 

84-7 

76- 8 

82.2 

11 

Noon 

86-5 

77- 5 

85-1 

Noon 

1^ r.M. 

87-6 

78- -6 

81. 3 

1 

2 

87-8 

78-4 

84.7 

2 

3 

86-9 

78-3 

85.8 

3 

4 

85-5 

79- 0 

86-9 

4 

5 

81 '8 

79-9 

81. 5 

5 

6 

85-3 

79- 9 

81.1 

6 

7 

84-7 

79. 7 

80. 7 

7 

8 

84-7 

79. 5 

80.5 

8 

9 

84-2 

79- 1 

80.1 

9 

10 

83-5 

78- 8 

79.7 

10 

11 

82-8 

78. 6 

79.2 

11 


* See p. 47 to 52. 
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To facilitate the comparison I add tlie' respective curves in three small dia- 
grams: • . 

(Bengal- JhilSj 1855.) 



An. insp)ection of the tables and diagrams at once shows the irregularities in 
tlie daily variation of temperature. August 28th we see a depression at 8'‘ a.m., and a 
second sinking much more considerable at 5’’^ p.m., followed by a rise of Fahr. 

till C' p. M. 

Se]^)tember 3rd the temperature is still highest in the early morning, the day before 
iuiving been free from rain and the sky being clear in tlie morning; after various 
vil)ratioiis during the day, the curve rises at 5'' p.m., when the sky cleared up again, 
at about an hour belbre sunset to the greatest height it had reached since 8‘‘ a.m. 

Hoptemlier 10th we see two strong oscillations from lO" a.mt. to 4*' p.m. coinciding 
with storm and showers of rain. 

A tliunderstonn, a rain with northerly wind in Central Europe, especially in tlie 
Ali)s, not unh.’eqiiently causes depressions very much greater than those alluded to 
liere ; hut in Europe, also, after smaller depressions, a rise of the temperature does not 
follow so rapidly again, the heat once being broken. Still farther to the north, in the 
polar regions, the daily variation disapyiears completely, particularly during the long 
polar night. 

A modification in the daily variation peculiar to tropical ' coasts is produced by 
the regularity of the sea breezes. In consequence of the difference of temperature 
between sea and land the equilibrium of the atmospheric strata is altered, and during 




DESCRIPTIVE DETAILS. 


95 


one part of the daily period, a refreshing breeze springs up.^ which may be felt, if 
favoured by the local configuration, even at a considerable distance from the sea-shore. 
Its beginning coincides with the time of the full power of the ascending current in- 
land; the heated air there steaming up in -a vertical direction would produce a vacuum 
if lateral affluents did not fill it up. The wind here, as generally, if traced to 
its final conditions must be considered not as beginning where it comes from, but 
where it goes to; it is the repetition here again of the air rushing to a fire-place 
first from the surrounding space, and only gradually causing a circulation, into which 
also the ’ more distant particles are drawn. So, if wo watch the first alterations 
in the direction of smoke or dust, we easily observe that in many cases the 
“direction” of the current of air has become changed inland a considerable time 
before the change has reached the sea-shore, but, as was to lie expected, in the interior 
the change is not yet refreshing, for tlie next regions put in motion are not yet those 
cooled by resting all day over the surface of the sea. The configuration of the 
country, the form of the coasts, the direction of the winds predominating from more 
general causes, must modify the time and the regularity of the breezes for nearly 
every point of the coasts; most frequently they may bo said to begin at about 
4'‘ p.M. and to last tilT late in the night. 

The land wind does not set in with the same regularity, nor is the modification 
it exercises upon the temperature felt so distinctly. The reason is, that where it 
losses over the land the temperature does not materially differ; when it reaches the 
sea its heat is rapidly reduced by the evaporation being also considerably increased. 
This too contributes to our not “feeling” the land wind so distinctly hot as wo feel 
the sea breeze cool, that wind, by the very motion of the air, is felt less liot than 
air umnoved." In a calm the stratum next to our body so rapidly becomes, com- 
paratively speaking, overheated by the excess of oiir own temperature; and our own 


^ Difference in teinperal-ure with periodic variation 
direction of wind, also in inonntains. h’or details nee 
“Gletsclier wind” I had foiinil in tlio Alps (“.IMiys. (JeogT' 
form also in the valleys of tlie Himalaya siiul Tilmt. 


is everywhere accoiopariiod liy regular alterations in 
Fouenet, ‘‘Annales de Ghirnie” luXXlV, ]). IVM 
Vuh L, ])p, Ac.) was met with in the 


tlnf 

The 

sanif^ 


The well-known Pankahs, huge fariB lianging down Ironi the coiling and ko|)t in vibrating motion, only act 
by theii mechanical pow(‘r, not by iieinal alteration of tenipex'aturci, Kven in a l)alI-room generally the ternperattirB 
18 at once ' 4 elt” iiotter by the spectator as soon a,s dancing Huddenly (>mls, althongli here too tlio motion could act 
only mechanically, being in itself a vinj appreciable source of lumt. 
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evaporation can then but little contribute to cooling us if not supported by a 
change of air around us. 

Morning and evening in the tropics, and their days and nights, have been already 
so often described, that it is -with hesitation I add even the few lines which I think 
may best conclude in a jnore general form this sketch of the phenomena of daily 
variation of temperature. 

The seas, the islands, the continental shores, vary in their type of climate only 
between rain and sunshine, occasional storm or calm; but temperature, the most 
p)Owerful of all the raeteorological elements, is so little affected that regions like the 
Indian Islands might well be said to enjoy a perpetual season of paradisiacal luxury 
unbroken by a winter’s chills — not even visited by extremes of heat — were they not 
at the same time to our feeling, as well as to that of still many an other human 
tribe, the region of a relaxation by steam and vapour which a European cannot 
overcome in the long run, either physically or mentally.’- 

The farther we penetrate into the interior of the Indian peninsula — large enough 
in itself to show the effects of a continent, though cut off from Central Asia by the 
gigantic walls of the Himalaya, the Karakorum, and the Kuenluen — the greater we 
find the contrasts in the daily variations as well as in the seasons. 

A January morning in the north of the Panjab is cooler than many a part of 
southern Europe; the minimum at sunrise, as low as 4G to 42° Eahr., is felt chilly, 
but a brilliant sky and a powerful sun make the refreshing air of such mornings a 
very little later a delight for every European feeling. Mind, it is the same region 
I spoke about in reference to its dust storms and occasional calms in summer not long ago. 

The middle of the day in tropical latitudes shows the samd type everywhere, unless 
modified by the setting in of clouds and rain. Birds, ^ most generally kites or parrots, 
covering the sacred ficus-trees along a tank, are the creatures we chiefly see or hear ; 
so long as the heat is greatest, shelter is a necessity for man and beast. It is true, it is a 
grand sight too this disk of a sun — more brilliant than fancy ever could imagine it 

^ This may he considered also as the predominating idea of the reporters to Parliament when in I860 the 
questions about Colonisation and Settlement in India were answered. Our experience during the travels— as far as 
our occupations allowed at the same time to judge of practical matters, often of so material local modifications — is 
contained in the “4th Reports,” pp. 1 to 10, and chiefly refers to meteorological conditions. 

No singing bird is indigenous in the tropics, and all experiments of acclimatisation have also remained without 
success. Even introduction has generally failed. 
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before the eye had actually felt it- — as well as all the charms of nature it produces; 
but at the same time man feels but made to admire, not to enjoy it. 

Early in the afternoon everything awakes to life again, •the more rapidly as the setting 
of the sun is followed here by night so suddenly. Large towns then particularly develop 
their character in the colours most gay and most varied, and nowhere can an 
Indian evening be better enjoyed than in one of the large sea-ports, when the thoughts 
of the fatigue of the day are mildly blown away by refreshing breeze. 

The daily variation of temperature, besides the general features already detailed, 
also showed one more modification of a minor character, but perhaps not less peculiar 
to the tropics: a second depression, after sunrise. In low latitudes, where the sun also 
near the horizon so rapidly changes its vertical height, the influence before its rise is 
limited to a very short period; radiation continues to the very moment of sunrise, which 
in general coincides with the time of the minimum of temperature;^ sunrise is also the 
time of maximum of dew and moisture in the lowest stratum. With the first rays of the sun 
the temperature of the atmosphere increases, but at the same time the relative moisture 
becomes reduced, and the rest of vesicular vapours, the frequent haze of the tropical 
morning, becomes dissolved. The dissolving makes heat latent, the greater dryness 
increases the radiation: both effects combine to produce the result of a second 
depression of temperature chiefly felt in the tropical seas and along the sea-shores; 
inland I could rarely trace it, and then invariably found it limited to periods of 
unusual moisture. The second sinking of the temperature does not faU so low. as at 
sunrise, but it was appreciable enough to be distinctly observed. 

Already during our voyage we had occasion to observe it the very first days we 
passed on the Eed Sea; the thermometers on deck were read by a httle telescope 
to avoid personal approach; and, to complete the control, I also observed a dry 
and wet bulb placed on the foretop, besides those read on deck. Both pairs of instru- 
ments showed a quite satisfactory coincidence in the form and in the time of their 
radiation,® the result being that 20 to 25 minutes after sunrise the temperatftre fell again 

* In great elevations, here as well as in the Alps of Europe, the action of the sun’s rays begins considerably 
earlier. See ‘‘Phys. Geogr. of the Alps,” Vol.IL, pp. 278 to 280, and “Results,” Yol. V., the Chapter “On Insolation 
and Radiation.” 

^ The thermometers on deck were 22 feet distant from the sea, the foretop was 54 feet above the deck (= 76 feet 
above the sea), 

lY. 
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THE DAILY PERIOD OE YBMPBEATURE. 


for 0*8° Ealir. on an arerage. This I also found later nearly regularly on every 
clear morning on tlie Indian coasts of the Arabian Sea and along the Bay of 
Bengal. 

At Oalcutta, also, in Greneral Thuiller’s observatory, I had frequently occasion 
to observe it, and to make it remarked by the assistants, nor did I fail to direct the 
attention of the observers to it; if it had not been noted till now in the “five minute 
observations,” the reason is, as vas quite correctly remarked to me, that in consequence 
of the instruments being put up under a strong protection against the sun’s rays, 
they were not quite so rapid in their indications as mine, put up more freely and 
nevertheless siifhciently protected for these morning experiments. Also in the interval 
of five minutes occasionally a change may have passed unobserved. 

As far inland as Patna and near Silhet I had occasion to observe the second 

*! 

depression after sunrise on unclouded mornings. At Patna it was in March 1857, in 
the Silhet Jhils, Sept., 1855; the time was 12 to 16 minutes after sunrise, hut the 
difference did not amount to more than 0-6° Fahr. From Patna I still obtained, 
ohservations, made by my assistant, Lieut. Adams, in August, September, and October 
1857. In August and September the second sinking remained limited to O'l® or 
O' 2° Eahr., and was rarely observed at all. In October a second depression of 
O' 5° Pahr, to 0'6° Pahr. generally followed the absolute minimum within 25 to 
30 minutes. The moment of the absolute minimum was a little proceeding sunrise. 
His results were nearly the same at Banig^nj in May and June 1857. 

In the Paiijab I obtained for January 1857 from Il^rkishen’s observations as an 
average : 

5’* 45 A.M. 41*0“ fahr. 

6 10 42-2° „ 

6 30 41 A” „ 

From this moment the rising went on steadily. In February already the second mini- 
mum is very rare; in March (1857) my brother Adolphe no longer found any analogous 
depressions, nor had we occasion to observe them in the Himalaya or in Tibet. 



V. CALCULATION OF THE DAILY MEAN. 


Importance of selecting hours in calculating the mean. — Arbitrary values of many of the previous publications.- 


Combinations generally used: 
Comparison of the results. 


6 ^ + 2 >* + 10 '' 
_ . 


7*' + S'* + 2 X 9'' 
_ 


max. And min. 


8B. + 4 '' 


Before extending the considerations about variation to the yearly period the 
mlmlation of the mean has to be analysed, as it is the selection of the hours of observ- 
ation and their combination ■which so materially modify every ; result when hourly 
observations cannot be procured. 

The meteorological registers as proposed for India by the Medical Board, were 
intended to contain when complete. Sunrise, O'* 60' a.m., Noon, 2‘‘ 40' p.m., 4‘* p.m.. Sunset, 
10'* P.M. These hours were to include the extremes of heat and 'pressure, and presented 
at the same time observations sufficiently numerous and with the desirable intervals. 
Occasionally also registering instruments were employed. 

In the manuscript materials I could procure 10'* p.m. is observed scarcely any- 
where, whilst 8B., 4'* p. M., and 88. are those most generally kept up. 

The hours of observation used by the continental observers of Europe are most 
generally O'* a.m., 2‘‘ p.m., 1 O'* p.m., or 7'* a.m., 2'* p.m., O'* p.m.; these hours are selected 
with a more direct view to the final calculation of the true mean. 

‘ In order to deduce the daily mean from a limited number of observations, the distri- 
bution of the hpurs, or, if the readings are made already, the selection of those to be 
combined, is a matter of the greatest importance. When I come to examine the 
materials officially published, it will be seen that the “daily means” sent to Europe, 
as also those recently published in the Parliamentary Sanitaria Eeports, were some- 

13* 
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CALCULATION OF THE DAILY MEAN. 


times deduced from tlie extremes, and much more frequently included, besides 
the hottest and the coolest hour, a variable quantity of the hours from SH. to 

10 p.Mf mentioned above. It is evident that most of the values obtained must be too 
•warm, since the mean of the extretaes already approaches the true mean, and, sunrise- 
and lO" p.M. excepted, all the other hours mentioned above, also sunset in the troihcs, 
are decidedly above tlie mean. 

''.riie accuracy of the combinations used for calculating the mean is sufficiently 

tested l)y comparing it with, the mean of the 24 hours ; tlie latter can be considered 

as identical with tlio true mean, vi^:. witli that including an indefinite number of 

ol)stirvationH in intervals infinitely short. 

d’he matlicinaticjal (Lviiression of the temperature at any time, of the curve and 

m ' ' 

its mean value, is obtained by the formula 

t = T + a sin (g ■-[- a) -\- h sin (2 + fi) + c sin (3 /x. -|- y) -1- .... 

where [x is the horary angle of tlie sun counted from noon, t is the temjieratui'O 
iit a given time, a, h, c, a, p, y constants tbund liy tlie uietliod of least 
sciuares, ^ T hocomiiig tlie true mean of tlie da.y- 

In tlie ‘Vl’liyKical (Jeograpliy of the Alps” I gave some details aboiit this inethotl ; 
it liad lieen mnployed hel'ore by Kamtz, Oaklini, li. Bohmid'I’, &c., naid is particularly 
w'oll described by IIravais.' 

In tlie selection of stations for testing a formula tlicir position and tlie to|)ogra])liical 
conditions art* t!<(tni,lly iiiiliorta, lit with tlie jiosstission of detailed observations; only sucli 
etinihinations as answer for stations veiy miicli clillering in tlieir climatological 
cha,ra,cia‘r have tint elia,n(‘e of being most corroct also for every part of the year, and 
for shorter [itmiods, such n,s days or jiarts of a uiontli. 

1 liad oc<-!is!on to profit in this respect not only liy the well-known tropical ob- 
servutories <il‘ IJonihay, (lalciitta, Madras, Trivaiidrun — all of which, however, sliow a 
t't'riain uniformity, being situated close to the sea-shore; but I also could add details 
from tile I’iinjab and various parts of the Himalaya and Tibet. 

Before arriving at satisfactory results I had to try various methods. lh*eqtieiitly 
i I'ound them unsworing for certain regions but not in general; the principal 

^ Sae “Physical Geography of the Alps,’’ Voh 11,, p* 310. 

^ Bur la maiiiere de repr<§8enter les variations diurnes ou amiuelles des elements metdorologiques par dee series 
trigonometriques. Voyages en Scandinavie par GAMAXiD, VoL IL, pp. 291-333. 
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reason was sunset being nearly throughout the latest hour of observation. These 
researches, however, I have not introduced here; I limit myself to the comparison of, 
0'' A.M. h 2“ P.M. -1 - lO" P.M. 7“ A.M. + 2'* P.M. -[- 2 X O'* P.M. 


max. and min,, the 


extremes with one liour. more, and 


SB. -f- 4'* p. M. 


(»“ A.M. 1- 2'‘ P.M. |- 10“ A.M. .p,, . . , 

• This IS the series of hours proposed by Doyb^ 

as one well a(ia|)ted for tlie most varied climates; miformity in observation is, 
besides, an inipoi-tant element lor scientific materials. It also has the advantage of 
being based uiion equidistant hours which include an hour very near the maximum 
(2“p.m.). ih)r the tropics, toe, the numerical tables pages 80 to 89 show it to i)e one 
of tliG In^st to 1)0 pi' 0 |)oscd; but in India its practical introduction is a little inter- 
fered with by tlie late evening hour, when, at least in hospitals and medical 
observatoi’itss, assishnits are rarely at hand, 

7“ A.M. I 2“ I'.M. |- 2 X 9'‘ P.M. . . , 

^ . I Ins series, the old Mannheim system as 

modiliod by Kam'I'p-,^ lia.s about the same dilficulty for practical introduction as the 
one just dcscrihed; its I'osults woidd be (quite satislactory. 

c. Mimmum mid nimkinm. Tlie extremes, or, at least, SB. and the hottest 
iioiir of the (lay, are genera, lly included in the series of observtitions 1 obtained. 

I IiiMiiotjii'r, in his travels to the American tropics, liad. sliown that their plain 
a,rithmetical iiica.u is a, very valiialilo first approximation, but its deviations from the 
true ni('an rciua.iii still in-ctty important, particularly Ibr regions with a great daily 
range of tieni])(‘i*a.ture. It can lie much, improved by combining these two elements 
in the i’orm 

T = m 4 - V (M—m) 

where m is tlie niiniinuin, M tlie maximum, and v a coefficient variable with the 
climate in general and with the different months.^ 


^ 'J'lie of thin fariuiila, (toniiiared witli vuriotis means calculated from otlier combinations, were published 

by Dove with great rare for Ld) stations, in tlui Transact, of the Berlin Acad., 1846, pp. 81 to 13(5, and pp. 269 to 272 
‘MJeber dir VeriliKleniiigeu der Teinperatur der Atmosphilre.’^ 

S(m; Kamto, ^Mddirl)U(!h der Muteorologie,” VoL L, p. 97, &c. 
liALbWTudM, in Ibigg. Annulen, IV,, pp. 373-419. 
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d. The extremes comMned with one hoitr more. By adding still one lionr, for 
instance Q** a.m., and by putting 

T = xm + y M nf 9^ A. M. 

A 

I had found that y, 0 can be considered as constants of the mean value throughout 
the year, and the numeric values- of the coefficients I had obtained, then for the Alps,^ 
present themselves as practical also for the tropics. 

They are = 0 * 4 2 / b • 5 = 0 • 1 1 ; a few instances will be sufficient to 

show that the means so calculated (= a) differ but little from the mean of the 
24 hours ( — A); I select two stations and three months most widely differing in 
their climatological character.'*' 

Calcutta. Ambala. 



a 

A. 

A — a 

a 

A 

A — a 

January. . . 

. . 66 -9 

66-5 

~ 0-4 

50-2 

50 1 

— 0-1 

May 

. . 87-2 

85 • 9 

— 1-3 

91.2 

92 • 1 

+ 0.9 

August . . . 

. . 84-7 

83-7 

— l-O 

87-7 

87-9 

+ 0-2 


fl. ^ - . As an examination of tlie material concerning Indian tempera- 

2 

turc soon showed me tliat the mean of the extremes was generally a little too warm, 
whilst nearly all the stat-ions contained the liour of 4‘‘ p.m., I was led to try whether 
the c;oiril)iiiation of tlie minimum or sunrise (both caiL be considered a,s nearly 

i(l<mtic. I’oi’ the tropics) and 4‘‘ J'.m. would not better cori‘esp(5nd to the true mean; 

so they <li(l without a,ny additioiia.l modification of coefficients throughout the year, 
and my calculations wm/e even iniich more satisfactory than at first I could expect. 

In th(^ following fahlcs of com, pari son I give tlie values calcidated l)y different 

formula'; 1 Imve also added details for High Asia, together witli some materials for 
the temperati' zoni's. 


^ ‘M*liyHical Oeognipliy of the Alpn,” Yol, I.L, |k-324> 

^ The HietluKl einployad mu bo vised in any siniilar caae. I may be allowed therolbrc to repeat lierc? thc^ i’orniuhe 
reipiired : 

If 

f the true meavp /i|, Ag, /iij « the three poi^iods of observatioxi — a;, 2 /? respective coefficients, we obtain 

tlieir valm‘a from ilv© formulae: 

2 + y Uh^ K + ^ h h — ^ h f = 0 

ic 2 h, h, 1^ y 2 d- zZlHh - 0 

01 1] h, + y h I- z h f = 0 



COMBINATIONS GENERALLY USED. 


lOS 


The values in these tables are the corrections to be applied, viz., the sign being 
prefixed shows that the value obtained by the formula must be increased, the sign — 
that it must be diminished for the number following. * 

.For Bombay and Calcutta I had the hourly observations for every day of the 
year, Sundays excepted; 1 chose the year 1855, since in general it is least distant 
from the period of the other observations, for Tonglo and f alut, Islamabad, and 
Leh, the values could be given with such detail for one month only, for Amb^la 1 
had no quite complete series of hourly observations, but I could easily substitute the 
values deduced from the curves of daily variation, for which, by the particular care 
and accuracy of the observer, Dr. Tritton, I was supplied with an unusually large 
number of oliservations, including registering instruments and isolated observations 
during the niglit.‘ A station in the Ihinjab was tlio more welcomi! as by the great 
variation also errors would liccoinc tlu^ morti apparent in case the formvda employed 
was inHufficiont. ( In Bombay one full hour only has averagii varifition of 0‘l®Fahr.) 

Also tlu! observations of Capt. hlLLioT at Bingapur, from 1H41 to 1845, offer 
hourly values; l)ut, as Coloiu'l flAcoii o.xplaiiiH in Ids introdiictiou, the hourly variation 
cannot tnistcd, ‘d.lie mean daily range from 1841-B being only 4’()“ while in 
1844-5 it mounts to 12’ 1" Fain*., and tlus mean temperature of tlu^ year e.ontinues nearly 
eonstant. It is undiirstood that during the lirst part of ila^ tiiia^ the thoi’inoimdAM’s 
were ke|)t within the Ohsca’vatoiy, but uo note is nnuhs of the time wlusn th(\y W(.U'e 
moved outside. lA’om tlui ol)sorvationB in 1844-5 the time of t.he lughest tempera- 
tur(^ apinsars to be a.hout 0''’2B and of the lowest about 18’', but the hidicatiotiH 
a, re not Hufii(dently regular to infer this with certainty.”® 


' For turiher (JcfailN nm inuli'r tlin liKul of the respective Htatio«n.~- L.ii.S, I;. uioaiiK .Littlo uliovi' llie level of 
till' M(«a. 

m I 4'* 


Alsu for Jiiiuiy of tln! hourly obai-rvutioiiH made on of the month I tried 


K) 

w 


with quite fiatis- 


I'aetory roiiultH, wltwi I’onijiiired with tlio other foriimlar, it would he too long, however, to eiiti'r hero into such 
iHolutcd (lfl.ililH. 
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A. From India, the Himalaya, and Tiled. 


Bombay, in the Konkan. 


Lat. N. 18° 53 ' 30 "; Long. E. Qr. 72° 49' 5"; Height L.a.S.L. 


1856 

Mean 

SR + IV 

Max. 

VI + II + X 

VII + 11 -1- 2. IX 

2 

2 

3 

4 

Jannary 

74-7 

— 0-6 

— 0-9 

+ 0-1 

0 

February 

76-9 

— 0-5 

— 0-8 

+ 0-1 

0 

March 

79 -B 

0 

— 0-5 

+ 0-5 

. 

"‘I'" 0*4: 

April 

82-0 

-t- 0-3 

— 0-4 

+ 0-6 

-|~ 0-3 

May 

86-0 

— 0-3 

— 0-7 

-1- 0-4 

+ 0-2 

June 

83-8 

+ 0-1 

— 0-5 

+ 0-2 

+ 0-3 

July 

82-0 

-1- 0-1 

— 0-7 

-1- 0.1 

+ 0-3 

August 

82-1 

— 0-5 

— 0-7 

+ 0-4 

4- 0-1 

September 

81-0 

- 0-2 

— 0-7 

-1- O-I 

+ ()-3 

October 

82-6 

0 

— 0-7 

-f 0-2 

0 

i November 

80-6 

— 0-7 

— 1-2 

— 0-1 

— ()•! 

December 

77-7 

— 0-7 

— 1-2 

+ 0-1 

()• 1 

Mean of the 1 
corrections j 


— 0-12 

— 0-38 


+ 0-11 

4- o.()8 
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Calcutta, in Bengal. 


Lat. North 22“ 33' 1"; Long. East Green. 88° 30' 34"; Height L.a. S.L. 


1855. 

Mean 

SR 

-1-IV 

Max. + Min. 


n 


2 

2 

3 

4 

’ January 

6ff.5 


0 

— 0-9 


0 


0 

February 

72 

1 

— 

0'8 

— l-l 

• 

0-3 

— 

0'3 

March 

79 

•3 

— 

0-6 

— 0-8 

+ 



0-5 

April 

82 

• 3 


0 

— 0-3 

+ 

M 


1-3 

May 

85 

•9 

— 

0-6 

-- 1-1 

+ 

0-3 


0-7 

June 

85 

■6 

-1- 

0-1 

— 0-6 

H- 

0 • 4 

+ 

0-3 

July 

82 

3 

+ 

0-4 

— 0-5 

+ 

0-1 


0 

August 

83 

7 

+ 

0-2 

— 0-6 

+ 

0-3 

H- 

0*3 

Septeniber 

82 

3 


0-3 

— 0-6 


0 

+ 

0-1 

October 

81- 

2 

+ 

0*2 

— 0-4 


0-3 


0-2 

November 

74- 

4 


0-2 



0 

-f. 

0-3 

December 

66- 

9 


0-1 

— 1-2 


0 


0 



Mean of the | 
corrections j 



0-02 

— 0-37 

•“(- 0*11 

+ 0-14 


IV. 


14 
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Ambaea, in. the Panjalb. 


Lat. North 30” 21' 2"; Long. East Green. 76° 48' 49"; Height 1,026 feet. 


. 

1 85r> 

Mean 

Stt \- IV 

Max. + Min. 

TI + II -1- X 

7II 4 II -1- 2.1X 

2 

2 

3 

4 

.1 unuary 

50-1 

— 01 

0.(i 

H- 0. 5 

-1-0-5 

Fchinuuy 

59-5 

— 0-1 

— 0-7 

H- 1-3 

-f 1-0 

March 

65.5 

— 0-2 

— 0-3 

+ 1-4 

0* 4: 

April 

7(!.() 

+ 0.7 

-f- 0.2 

-1- 2-3 

-J- 0-2 

May 

!>2.l 

-f 1-7 

+ 1*1 

p. 0-5 

— 1-1 

Juno 

!>5.4 

-1- 1-2 

. + 0.9 

-1- 0-2 

— 1-0 

July 

H-PH 

-1- (). 8 

-I-- 0.2 

4- O-l 

-h 1-3 

August 

K7-9 

1 M 

-1 <).r> 

1- ()-6 

4- 2-0 

SiApliMnlHU* 

H2.4 

-1 1. 1 

1 ().!) 

1 1 ■ 1 

— 0-4 

1 Oi'lol.x*!’ i 

7:!- -I 

1 (i-a 

1 0 1 

1 L-H 

4- 0-7 ' 


<■)()• 2 

— I-!) 

■>.'> i 

— 0-7 

— 1-7 

Mu:ut of i.lir I 

!) 

\ (l-H 

0.2 i 

1 

i 

— O-I) 

4- 0-8 

I ' 

oirrroft inns j i 

ii 1 

II ^ 


1 O-.ll 

— 0.01 

-j- ().,') 8 

i 

4- 0-22 
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Tonglo Peak, in Sikkim. 

Lat. North 27° 1' 60"; Long. East Green. 88° 3' 55"; Height 10,080 feet. 



14 * 
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OALOULATION OE THE DAILY MEAN. 


B. From the temperate zone, at low elevation. 


Rome. 

Lat. North 41° 54'; Long. East Green. 12° 

25'; Height 170 

feet. 



SE 4- IV 

Max. -1- Min. 

YI + II 4' X 

VII 4- II + 2- IX 

1866 

Mean 

2 

2 

3 

4 

January 

45-95 

— 0-07 

— 1-15 

— 0-22 

4- 0-09 

July 

75-47 

+ 0-36 

-h 0-20 

4- 1-62 

-1- 0-97 

Gebenwioh. Lat. North 51° 29'; Long. East Green. 0° O'; Height 156 feet. 


Moan 

SE -1- IT 

Max. Min. 

yi - 1 - n -h X 

VII -1- n -1- 2. IX 

185(> 

2 

2 

3 

4 

January 

35-45 

— 0-02 

— 0-40 

— 0-31 

— 0-22 

July 

59-65 

-1- 0-40 

CO 

6 

1 

4- 0-45 

— 0-13 

8t. IVniESBUlia Lat. North 59° 36'; Long. East Green. 30° 18'; Height L.a.S.L. 


Mean 

SE 4- IT 

Max. -[- Min. 

VI -1 ■ II 4- X 

VII I- It 4 2. IX 

1 

2 

2 

3 

4 

January 

13-57 

-I- 0-16 

— 0-11 

— 0-29 

— 0-25 

July 

62 -.37 

— 0-12 

— 0-13 

4- 0-47 

— 0-11 

! 

i 

! EoilONTO. Lat. North 43° 40'; Long. West Green. 79° 22'; Height 340 feet. 

1 

1 

1866 


SE -1- IT 

Max. + Min. 

VI -1- II -1- X 

VII 1- II -I- 2. IX 

^Mean 

2 

2 

3 

4 

January 

26-37 

+ 0-22 

— 0-36 

— 0-18 

— 0-40 

July 

1 65-60 

— 0-06 

— 0-07 

4- 0-94 

+ 0-20 ' 
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C. Ty^es of Alpine climate. 


1856 

Mean 

SR + IV 

Max. + Min. 

VI -h II H- X 

vn + II -h 2. IX 

2 

2 

3 

4 

Geneva. Lat. North 40° 12'; Long. East Green. 6 

10'; Height 1,334 feet. 

January 

30-81 

— 0-13 

— • 0-54 ' 

— 0-18 

— 0-16 

July 

64-16 

-k 0-59 

-k 0-,43 

0 

— 0-81 

St. Bernhard-Hospital. Lat. North 45 

° ?0'; Long. East Green. 6° 6'; Height 8,108 feet. 

January 

13-41 

-f 0-14 

— 0-31 

-k 0-02 

— 0-02 

July 

42-84 

-k 0-61 

— 0-18 

0 

— 0-31 


The circumstance that the means obtained from 


SR -|- 4'‘ p.M. 
2 ~ 


allowed so general 


an application was the more welcome to me as nearly all the materials included 
these elements. Considering the large number of stations to be calculated its sim- 
plicity is also of some ■ importance. In case, therefore, the number of daily observations 
must be somewhat limited SR and 4'‘ p.m. are to be considered as quite sufficient, 
4" p. M. giving for the tropics at the same time a good and comparable representation 
of the average afternoon temperature. If a barometer too is kept at the station, the hour 
of 10'* A.M. may be added next, in order to allow the observer to judge of the barometrical 
extremes of the day. The hours of ol)serv'ai/ion^ are communicated at the head of each station; 
but in order not to take up too much space with the tables, I limited myself in general to 
giving SR and 4‘‘ p.m. only, or the extremes when registering instruments had been em- 
ployed; also in such cases, however, for deducing the mean SR and 4 p.m. were preferred. 

For facilitating the comparison of observations taken at sunrise with others taken 
at fixed hours, I add an approximate general table of sunrise and sunset calculated 
for Indian stations.® 


* For some stations the hours of observation were not the same throughout the whole period; such alter- 
ations will be found communicated in detail. For my calculation of the means, in most instances, they were of no 
importance, as, with very rare exceptions the principal hours, SR and 4’* p.m., remained included throughout. 

® The table refers to the year 1855 and to the longitude of Calcutta. For smaller differences it must be kept 
in mind that the equation of time (Mean time — True time) does not remain the same for sunrise and sunset, and 
varies in different years as well as in different longitudes. 



= Bun before Clock. |- == Sim after Clock. 




CALCULATION OP THE DAILY MEAN. 


Approximate True Time 

The Time of Sunrise and Sunset is to be reckoned 

The Mean Time is obtained 


Sunrise. 


5“ 8° 10“ 12° 14“ 15“ 16“ 17“ 


19“ 20“ 


Equation of Time, 
at Noon. 


|- 1 — ■ 41 
• |- 4 “ 6 1 

+ () — 8 
+ 8 - 10 
+ 10 - 12 

+ 12 ■" 14 
4- 13 - 15 
+ 14 - 16 ^ 

O 

I- 14 “ 16 3 
-h 15 “ 16 L 




2:1 I! 

Oj I 1 i 

4 1 I 5 ^ 


4 I 6 

4 I 6 

3 1 (! 


1 I- 4 
0 -1- 3 

,L ‘>m. 


27 17 J 

1 12 1 

(U 

o 

6 7 5 

11 2 ” 
,16 27, 


HI Hit a 

26 17 a 

isi 12 g 

o 
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of Sunrise and Sunset. 

"when the body of the Sun is quite above the Horizon, 
by adding the Equation of Time. 


24° 

25° 

26° 

27° 

28° 

29° 

30„ 

31° 

32° 

33° 

34° 

35° 

c 

CO 




Sunset. 















1 





, Equation of Time? 

II in. 

L Til. 













V 

8it6* 



at Noon. 


Ii. m. 

li. m. 

h. m. 

li. ni. 

h. m. 

h. in. 

Ii. m. 

h. ID. 

h. ID. 

h. m. 

1l m. 









6 45 

6 47 

6 49 

6 51 

6 54 

6 66 

6 68 

7 1 

7 3 

7 6 

7 8 

7 11 

7 14 


22 



+ 2 


44 

46 

49 

51 

53 

66 

58 

0 

3 

5 

8 

10 

13 


27 

17 

§ 


+ 3 

0 


44 

46 

48 

50 

52 

55 

57 

6 59 

2 

4 

7 

9 

12 


3 

11 


4 

4 

- r 





















0 

43 

45 

47 

49 

51 

53 

66 

58 

7 0 

3 

5 

8 

10 


8 

5j 


0 

0 

6 

^ 2 

0 

E3 

41 

43 

45 

47 

50 

52 

54 

56 

6 58 

7 1 

3 

6 

8 


13 

.31' 


6 

+ 5 

- 3 


40 

41 

43 

45 

47 

49 

51 

54 

56 

6 58 

7 0 

7 3 

5 


18 

26 


u 

0) 

-p 

+ 6 

- 4 

2 

=2 

38 

39 

41 

43 

45 

47 

49 

51 

53 

66 

6 57 

6 59 

7 2 


24 

21 


tH 

cfl 

-1- 6 

- 4 

p 

36 

37 

38 

40 

42 

44 

46 

48 

60 

52 

54 

56 

6 68 



16 

> K! 

p. 

9 

+ 6 

- 4 

Pi 

0 

32 

34 

35 

37 

38 

40 

42 

43 

45 

47 

49 

51 

53 


4 

10 


r/j 

11 

+ 6 

- 4 

w 

II 

30 

31 

32 

' 34 

35 

37 

38 

40 

42 

43 

45 

47 

48 

4 J 

9 

5 


II 

+ 

-1- 6 

- 4 

27' 

28 

29 

30 

32 

33 

34 

36 

37 

39 

40 

42 

44 


14 

30 


-f 4 

- 3 

1 

23 

24 

26 

27 

28 

29 

30 

31 

33 

34 

35 

37 

38 

19 

24 



L].. 3 

- 2 


20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

82 


25 

19 



+ 2 

- 1 


18 

18 

19 

20 

21 

22 

22 

. 23 

24 

25 

26 

27 

28 


\S0 

14 



‘ 0 

0 


14 

14 

15 

15 

16 

16 

17 

18 

19 

20 

20 

21 

22 


4 

9 



1 

+ 2 


10 

10 

11 

11 

12 

12 

13 

13 

14 

14 

15 

16 

16 


9 

4 



- 3 

+ 3 


6 

7 

7 

7 

8 

8 

8 

. 8 

9 

9 

10 

10 

10 


14 

30 



- 4 

+ 5 


3 

3 

4 

4 

4 

4 

4 

5 

5 

5 

6 

5 

5 


18 

26 



_ 6 

- 1 - 6 


6 0 

6 0 

6 0 

6 0 

6 0 

6 0 

6 0 

6 0 

6 0 

6 0 

6 0 

6 0 

6 0 

CD 

r/3 

23 

21 

P 


- 8 

7 


5 57 

6 57 

5 56 

5 56 

5 56 

5 56 

5 56 

5 55 

5 55 

5 55 

5 65 

5 65 

6 65 


.28 

16 

1 


- 9 

+ 9 


54 

53 

53 

53 

52 

52 

52 

62 

51 

51 

60 

50 

60 


2 

12 


- 11 

+ 10 

4 

50 

50 

49 

49 

, 48 

48 

47 

47 

46 

46 

45 

44 

44 


7 

7 



- 12 

+ 11 

0 

0 















Cl 

p 

s 

46' 

46 

45 

45 

44 

44 

43 

42 

^ 41 

40 

40 

39 

38 


12 

2^ 


G 

- 13 

+ 12 


42 

42 

41 

40 

39 

38 

38 

37 

36 

35 

34 

33 

32 

-S 

0 

17 

25, 


2 

- 16 

+ 13 


40 

39 

t 38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

28 

0 

22 

20 

r 

.s 

- 15 

+ 14 

§ 

37 

36 

34 

33 

32 

31 

30 

29 

27 

26 

25 

23 

22 


^27 

16 


s 

- 16 

+ 14 

CQ 

3.3 

32 

31 

30 

28 

27 

26 

24 

23 

21 

20 

18 

16 


^ 2 

10 

-O 

eg 

- 16 

+ 16 

li 

30 

29 

28 

26 

25 

23 

22 

20 

18 

17 

15 

13 

12 

"a 

7 

5 ' 


II 

- 16 

+ 14 

+ 

28 

26 

25 

23 

22 

20 

18 

17 

15 

13' 

11 

9 

7 

12 

811 


1 

- 16 

+ 14 


25 

23 

22 

20 

18 

16 

14 

12 

10 

8 

6 

4 

5 2 

03 

> 

17 

26 



- 15 

+ 13 


22 

21 

19 

17 

15 

13 

11 

9 

7 

5 

3 

5 1 

4 58 


22 

21 



- 14 

+ 12 


20 

19 

17 

15 

13 

11 

9 

6 

4 

5 2 

5 0 

4 57 

55 


27 

16 

Oj 


- 12 

+ 10 


19 

17 

15 

13 

10 

8 

6 

4 

2 

4 59 

4 57 

54 

52 

u 

2 

11 



- 10 

+ 8 


17 

15 

13 

11 

9 

7 

4 

2 

5 0 

57 

55 

52 

50 

0 

rQ 

1 

0 

flT 1 

7 

6 



- 8 

+ 6 


16 

14 

12 

10 

8 

5 

3 

1 

4 58 

56 

63 

51 

48 

12 

1 



- 6 

+ 4 


16 

44 

11 

9 

7 

4 

2 

5 0 

57 

55 

52 

50 

47 

yj 1 

p 1 

17 

27 



- 4 

+ 1 


5 15 

5 13 

5 11 

5 9 5 6 

5 4 

5 2 

4 59 

4 57 

4 54 

4 .52 

4 49 

4 46 


2i 

3 



■ - 1 

m. 


24° 

25° 

26° 

27° 

28° 

29° 

30° 

31° 

32° 

33° 

34° 

85° 

36° 











112 


OALOTJLATrOIf OF THE DAILY MEAN. 


The registers from, some stations, exceptionally, I found to include only hours 
■whicli could not well be used for any of the combinations detailed above, such as 
10“ and 4'', or 9“, ISfoon, and Sunset. If carefully made, the selection of these hours 
was no reason for excluding them; but in such cases, for calculating the mean, co'effidents''- 
had to be deduced from the least distant standard stations, and I proceeded as follows : 

1. For observations taken at 3 epochs of the diurnal period: 

If we call for the station to be calculated the temperatures at the hours used 
k, k) k, anti fhe sum of their differences being greater than 

and if.,), wliilst the respective value for the stai),dard station is I); and if we designate 
the correction necessary for reducing the arithmetical mean of the 3 hours to the 
true mean, for the new station by c, for the standard station by 0, we can put 

d : D = c : 0 
d 

or, c=~ C 


2. For observations taken only at 2 epochs. 

Tlien the mean only might be deduced from : I\ — fT, .rrr c : 6', wliich is 

not quite so accurate as the formula given above. For the Bte,tioiis so cahruhited the 
liours will also be found montioried, and, at the same time they are givcsii as “ apprc ix- 
inuitions.” Tlio comparatively short distance, however, between neigh I}ouriiig stutioiis 
whicli irichided SB and 4“ r.w. nefirly always considerably increased the i)r(.)l.)al)ility 
of obtaiiiing' a good ap|)roximation. 

Ill some instances “ Aiiproximations” witlioiit any further detail liad to be given, 
wlieii only one hour, or jirinted abstracts containing means witbout details, were at liand. 


' Ah llin (M!(!ii.sion of (;:ilculatiiw tenij;)eratures by comparison not unfrequciitly prosentH itself in various ii>rnis, 
such iiH reduoitifj; an immmpli'ti! inoiitb to the mean of tlio full niontli, of estimating periods not ol Merved for general 
considerations, &c., I may draw attention to thu circumstiinco, that only diffennces can bo compared m dotailed 
here; a diroct prciportion, hucIi as “tho mean umiual teniporature is less than that of Scptfiinher in oini jdaei.!, 
wc will put the proiiortion the same iu a neighbouring spot” (compare €irNKiNanA,M’K Laduk, p. IBS) is <|uitc 
arbitrary. We have but to reduce for instance Fahrenheit into Centigrade and we see it at once. 



VI. THE YEARLY PERIOD OF TEMPERATURE. 


The Seasons. Limits of rise and fall; tlie divisions of the natives. 

Illusteating Views oe the Atlas; from the tropics. 

Absolute Extremes. Data from the glohe in general for comparison with, the tropics. 


THE SEASONS. 

In the yearly period of the temperate zones of our hemisphere the temperature 
begins to rise from the middle of January’- to the end of July or the beginning of 
August, when it reaches its maximum; the change is more rapid in April and May, 
and when decreasing, in September and October, than in the other months. 

In the tropics of Asia, though on the same side of the Equator, the time of the 
periodical rains has sufficient power to modify the direct influence of the height 
of the sun; the hottest part of the year is the period before June, preceding 
the rains, which, for the greatest part of India, coincide with our summer, includ- 
ing June, July, and more or less of August. In the southern regions of India and 
in Ceylon the rains are not so strictly limited to this part of the year only; here 
rains in the months of the cool season become predominant. This, combined with the 
double culmination of the sun separated by an interval of several months, materially 
modifies the seasons and yearly range of temperature, as will be evident from a 
comparison of the curves added to the plates of the isothermal lines. 

^ In the Polar and Alpine regions February is colder than January. See “Physical Geography of the Alps,” . 
Vol. I., p. 359. 


IV. 
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THE YEARLY PERIOD OF TEMPERATURE. 


Again, on crossing tlie Tropic of Cancer liortliYrards into the regions 'which, in 
consequence of their distance from the sea, are no more reached by the periodic 
rains, we find the “summer of the northern hemisphere” reappearing with a caloric 
power which— some regions of Africa perhaps excepted — may not he expected to 
repeat itself anywhere on the globe. 

Tlu^sc^ very regions are equally remarkable by the depression of their temperature 
in the hibernal period; in general the annual range of temperature is much smaller 
in the tropics tliau in higher latitudes; along the southern coasts it is not unfrequent 
to see th«at tlie daili/ range is much more considerable than the difference of the 
coolest and the warmest month. 


In Southern India many stations, such as KalMt, Kananhr, K6chin, Maiigaliir, 
show a sinking of temperature from May to June particularly great; the circumstance 
that the culmination of the sun takes place twice, combined with the difference in the 
period of rain between the eastern and western coasts, notwithstanding their distance 
apart not being very considerable, are the principal causes of these considerable 
<listinctions, wliich, liowever, are of a quite regular uniformity for the same ])laco, 
wlicn (liirer<'iit ytuirs are compuired. 


in Kjilikiit and environs July is even the coolest month of the year; near Ksuianur 
Scj)tenil)tr to jNovembor and December to February are unusually warm, but tlie 
variation witlihi all the year amounts for the monthly means to 6° Fahr. only. 

N(‘ai' Nelhir January appears to he generally warmer than February; in 185 J, here, 
as in Siih'in, ibibrimry is warmer than March; Dapuli has November particularly warm. 

nnnitlis difTer least along the coasts. In. Madras the mean of January is 
To- (I, tli(! ineati (tf June 87'(); in .Koldmbo it varies between 78-7 and 82*4; at 
buiuloii 57'/., and (14; but in Jakiizk, in Siberia, the mean of February is — 40 -1), 
of July (iH'V’ bhlir. 


The mwoHs 1 formed as our Daropean seasons: 

a. l)ea.5mber, January, February; — h. March, April, May; — c. June, July, August;' 
(I September, October, NTovember. 


For the tropical part of the territory here examined this division into four 
seasons does not exactly coincide with the limits we observe in nature.^ March, April, 
May can be considered in general as the hot season where we have not yet passed 

^ For details coxnpare fcha introductory description at the head of every one of the groups of the stations. 
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the Tropic of Cancer; June, July, A-Ugust are more or less the rainy season; but 
autumn and the cool season cannot well be separated for many of these stations. 
In the Panjab, already, and more so still in the Western Him5/laya, Kashmir, Beluchistan, 
and the Tibetan provinces, four seasons are met with again; but the principal reason 
for the formation adopted is, that, for comparison with other parts of the world the 
same distinctions have to be observed throughout, as already long ago it had become 
introduced by Humboldt’s and Dove’s works. 

The Indian terminology introduced in ancient times a division into six seasons, 
evidently originating along the foot of the Himalaya, where snow, if not felt, is at 
least seen, and where occasionally a thin stratum of ice may be formed by nocturnal 
radiation. It has spread itself with Hindu creed and civilisation all over India, even 
down to Ceylon, notwithstanding such distinctions no longer coincide there at all 
witli the type of the changes in nature. 

The Indians begin to count from the setting in of the rains, and the six groups 
are the following: 

Baras, vdras, properly Vdrsha, the rainy season (also the year): July and Aiigust. 

Shardd, the close steamy season after rains: about September and October, 

HSmanta, the cool season: November and December. 

Shishira, the dewy season, the season of cool mornings and fogs: January and 
February. 

B as ant, v as ant a, spring: March and April. 

Gtr'ishma, the brilliant bright, hot season: May and June. 

But as to the principal fast, or division, two only are distinguished — those of the two 
principal groups; to the word fast itself the signification harvest has become transferred. 
These are : 

The Bdbhi, or spring harvest ; it takes place in February and March, its seeds were 
sown in September and October, as soon as, after the cessation of the rains, the 
gradual drying up of the moisture from the very surface of the ground allows 
the cultivation. 

The Kdrtf is the crop of the seeds requiring much moisture, chiefly of rice; the 
seeds are sown in the very beginning of the rains, when the first heavy showers 
are followed still by interruptions in the atmospheric precipitation; the crops are 
gathered about October, even November. 


15* 
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A third crop, that of Bhddonvi, including the period of about two months only, 
from the setting in of the rains to the end of August or September, is limited to 
fruits of rapid growth, chiefly leguminous plants, such as Dal {Pespalum frumentaceum), 
vetches, millet, pease, &c. As a part of the year it is included in the season of 
Karif. 

In Tibet the seasons practically distinguished I found to be only four in number: 
chid, spring; jm) summer; ton, autumn; gm, winter. The Tibetan year begins with 
February, as in China,’- whence so many of their political institutions have been 
derived. 

In their sacred literature‘s we meet again, pointing to its Indian origin, the 
■ six seasons nearly as detailed above; only there, too, the spring is the first season of 
the year, the others following, as enumerated here: 

Chid, spring; beginning in February, lasting tiU about May. 

Sosha, 1 forming together the hot season or summer, the one from May till middle 

Char, j of June, the other to end of July. 

Ton, autumn; August, September, October. 

Gu7z tag, the upper winter, | including the period of November, December, and 

Gun nag, the lower winter, J January. 

ILLDSTFATIND VIEWS FROM THE ATLAS. 

As complement and addition to the sketch of the seasons, I may quote also those 
of the views of the Atlas coinciding with well-marked meteorological periods. Many 
are the features by wliicli the aspect of nature is intimately connected with the type of 
climate ; and I was particularly careful in selecting objects in which no exceptional 
modification of short duration might conceal the predominant character. 

The landscapes published in the Atlas up to the present time (April, 1865) may be 
arranged in the following groups in reference to the meteorological features ; to the traveller 
his painting, if sufficiently large not to exclude those minor details of tint and form which 
he cannot leave unobserved, recalls the total impression with more power than any 

^ Emil SoHLAaiKxwEiTj “Buddhism in Tibet,’^ p. 287. Klaproth, “Description du Tibet, traduite du cliinois 
en russe par le Pere Hyaciuthe, &o.”, N. J. Asiat., YoL IV., p. 138. 

^ Tibetan Dictionaries, sub* voce dus. 
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length of description could do; the effect of the aspect is instantaneous, and, for the 
author particularly Tirid too, by tie variety of tbe recollections called up. Per- 
haps also the reader in a distant country may find them effeetive enough to assist 
him in combining the impression of landscape and climatej of the charms of 
tropical scenery -with the prose of glare and heat and steam. 

It wonli occupy too much space here, -where description is not the principal 
object, to give more than a comparative list; jthe details, besides, are found in 
the explanatory lines at the foot of each plate. ^ . 

Ceylon (PI. 15) shovs the luxuriant features of the Indian archipelago and the 
tropical coasts — a heat not excessive, bat an atmosphere saturated vith moisture when 
not even darkened by clouds and rain. 

The Wilgiris (PI 8), also . in the regions of the south, are already some distance from 
the sea ; the fissures in tlie hardened, reddish soil, not less than the character of the jungle, 
mark the periodic alteration between dry heat and heavy moisture; the dark tint of the 
sky is the* colour characteristic for these latitudes, but not * the only tint of the air 
we see there; clouds and fogs, also a brilliant pale blue, are not unfrecpuent in periods 
of storms and rains. 

The Bartr 'phtem, from Central India (PI. 14), was especially selected to show 
what can be. observed of hibernal aspect in these latitncles; the sky is fresh, the 
green recalls the most brilhant we may have seen in the contemporaneous season, in 
regions like Zante and Cephalonia or along the Sicilian coasts, but here it is of still 
shorter duration, and bat too rapidly the season of unbroken heat foTovrs. 

In the viev from Upper A-ssdm, more especially in that from the Mahan4ddi in 
the Delta of the Ganges, I tried to show the effect of the rains. In the valley of the 
BralimapUra seen from Tespor (Plate 20), it is one of the storms in winter we see, 
of a few days’ duration only, but not nnfreipuently ns strong as any of the rainy season ; 
and the gigantic breadth of the bed of the river, with the numerous isolated islands, 
are monuments bolder than any could be of the power of the rains streaming down 
from the eastern mountainous regions. 

The view above Mcmpur Bolelah (Plate 21) shows the Gauges in the period of 
its greatest height In the view of (Plate 22) we see a part of lower Bengal 

at the close of the rains. A. muddy bed is filled to its brim with the dark waters of 

2 The numbers are those of tlie siiccesaioii of the xiiiblication, eiigra-ved in the left corner of the plates, 
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one of the branches of the Ganges; the sky shows the clearing up of a rainy 

day of August. Though the evening has scarcely begun, lights are already floating 
down the river, the first marks of the merry gorgeous night which is to follow. For 
the Indian^ the rainy season, is the one he most enjoys, and which is most celebrated 
by Hindu festivals; it is to him a time of rest and luxury. 

Western Bengal, near Patna, is represented Plate 22. After the subsidence 
of the high water some pools and tanks remain, but the lower terraces of the 
ground are already cultivated, and the uniform cover of water has receded from them 
nearly as rapidly as the heavy sheets of clouds had disappeared with the change of 
the wind. The vegetation is fresh though not luxuriant; in the sky we see some 
airy cirrostratus clouds, their axes coinciding with the direction of the north- 

westerly current. 

In the General View from the Summit of ParisndtJi, in Bahar (Plate 19), we see the 
plains at the beginning of the hot season, in March. At this period, when the temperature 
begins rapidly to become hotter, the air is found with elevation not only cooler,' but also 
charged with a much greater amount of moisture. The impression, as represented in this 
view is apparently increased by the clouds, when approached and looked at under flat 
angles. They appear to cover all the sky with a nearly unbroken surface, while the 
sun, from its almost vertical position, projects their shadows isolated and of the 
natural size. On many days, however, the outlines of the shadows become nearly 
imperceptible (as in the view here represented) in consequence of the general haze 
spread over the country. 

The Bids and the JUlmn, Plate 23, were selected amongst the first views from 

the Panjab, as these rivers show, notwithstanding their breadth and power, that 

they are not sufficient to alter — as rivers do where they are not too distant 
from the sea — the dry dessicated features of the country in general ; at the same time 
the refreshing hue of the cool season, in sky and ground, may still be observed.^ 

' And so it has been from ancient time. Compare the brilliant description of Indian seasons in “Kalidasa 
ritusanhara,” edit, by Bohlen. 

“ The regions of High Asia are too varied in height and distance to allow of a comparative analysis here: it will 
be found connected with the details of the different stations. 
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ABSOLUTE EXTREl^BS. 

Extremes of mgU ohsermtms, the absolute ertremes,” show" a remarkfiBly' greater 
approximation "between hot regions and temperate zones in summer tlian the me£bne of 
seasons and months; eyen the means of the day, including all the 24 hours, remain 
considerably more distant. The difference between single observations of exitremes of 
heat is reduced by the cooler regions becoming occasionally unusually hot; the 
depression of temperature in the hot regions does not show an analogous variation, 
This at the same time perfectly coincides with the general Taw, that in the regions 
where the daily and yearly range is small the absolute extremes are not unusually 
great either. In India also, we have therefore to expect them greatest in the PS^njah, 
whilst the northern parts of Central Asia show the greatest for our globe in general. 

Examples of absolute extremes I have added to ewery group of the meteorological 
stations; for general comparison I select here some of the extremes observed till now 


in various other parts of the globe. ^ 

MINIMA. 

Nis'^hne Udinsh (Haxstbik), Lat. N. 54® — 80 Vj'* fahr. 

( — 62 • 5° C.= 112%° Eabr. below the freezing point, 
greatest cold till now observed). 

Fort BeUance (Back), Lat. hT. 62° 46' ' _ 70 

Fort Elisabeth (Boss), Lat. iN".. 69° 59' ‘ — 59* ‘/j 

St. Feterslurgh (Imp. Acad.), Lat. N. 69° 56 — 35‘7 

Oreemvich (Koyal Observatory), Lat. N. 51° 29' -f- 4’ 0 

MAXIMA. 

Murzule and Fee^an (Eitchib andLvONs), Lat. N. 25 Vs 133 

Fsne, Egyft (Buekhaiidt), Lat. N. 25° 15' 11 ^Vs 

Fassora (Beauchamp), La.t. N. 30° 45' IIS'-/ 

Faris (Humboldt, personal communication), lat. N. 48° 50' 101 
Greenwich (Eoyal Observatory), Lat. N. 51° 29' 94‘ 5 

St. Fetersburgh (Imp. Acad.), Lat. E. 59° 56' 92T 


1 Even witHn one year differences can become very great; during this ivinter in tlio Northi of .Hungary the 
thermonaeter fell to — 22° Eahr., Jan. 18tli 1864 where it had marked 89®, Aug*. 12th, 1860. (From communi cations 
of the Hungarian Academy.) 
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THE YEARLY PERIOD OE TEMPERATURE. 


In India temperatures from 120°. to 125° may be considered the maxima; if 

readings go up still higher, my Sxperience hitherto, from the examination of many 

* . 

stations, conyinces me that the instruments were not secured against disturbances by 
glare or insolation. Occasionally a reading fromKalpi as high as 154° .Fahr. is found 
quoted without further details ; but evidently the thermometer, if properly read at all, 
had been put up under the influence of insolation and heat radiating from walls or 
the ground. Even the solar action alone, I have full reason to believe, would not 
have made it rise so high, unless it had a coloured or blackened bulb. 

In the littoral regions, and farther to the south, the extremes differ much less 
altogether; in Madras, within its long series of observations, the maximum observed 
till now was 108° Eahr., the minimum 6272° Eahr.^ The difference between the 
maximum and minimum is much greater in the temperate zones than it ever becomes 
within the regions here examined.® 

As the lowest minimum observed occasionally in the Panjab 25° to 20° Fahr. 
may be considered. 


* Communicated to me ty Major Woecesteb. 

^ Maxima very unusual in Europe were communicated by Mr. Quetelet for Belgium, July 7, 8, and 9, 1853. The 
maxima all over Belgium ranged between 90’3 and 92'3, the latter being reached at St. Trond, July 8th; and we 
must be more surprised still by reading how deleterious the effects were, though observations on insolation showed 
not even a proportionate increase. Want of protection and the heavy dress may have had at least as much share in it as 
the want of sufficient acclimatisation, if we read that “14 men of the Belgian infantry dwl this day on the march from 
Beveloo to Hasselt, five m route from Jodaigne to Diest.” Acad. Royale de Belgique, Bulletins, tome 'XX, 2me part, 
pp. 405 — 415. The impression of such heat is equally increased as its effects when unusual and unaccustomed. Many 
an Indian resident will be surprised to have a look at the thermometer in Europe when, apparently, it has recalled 
but too lively Indian feelings. Also two Egyptian scholars who were at the time quoted above at the Brussels Ob- 
servatory unhesitatingly identified this temperature with some 129° Fahr. they thought to have felt in Egypt. Ibid., 
p. 407. 
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m NON-PEEIODICAL VIEIATIONS. 


Reduction to and Compaeison ■WiiH true Means. Tery little correction required in the tropics. Constancy of the mean 
total for the globe as far as our meteorological data go back. Modifications of non-periodioal variations in. 
different seasons and latitudes. 

yAEiABiLiTY. Definition : total, absolute, mean variability. Numerical data for India and High Asia. Analysis, and. 
comparison with Europe. 

Vestejes op pbemakeni! Alt.eration op oor Climate, viz. within the present geological period. Drainage of the 
Himdlayan lakes ; gradual exsiccation of those remaining in Tibet. 


EEDUCTIOIT TO MD OOMPIEISON VITH TRUE MEANS. 

Tke annua,! and monthly means in different years sh.o'w alterations wMck make 
a longer series of observations desirable in the tropics as well as everyykere, for 
eliminating temporary irregular disturbances. In tbe northern, temperate zone for 
most parts of the globe the vicinity of neighbouring stations allows one to calculate a 
redaction to true means (for eliminating the “non-periodical” disturbances), a method 
first introduced by Uovn^ and applied to a great number of stations. 

In the tropics, however, I found tke materials not yet continued sufficiently 
long for applying suck considerations witk sufficient accuracy, and, again, the irregular 
modifications from year to year are altogetker much smaller than in higher latitudes 
—tke more I had reason to exclude from the general mean such years of which. 1 
had to doubt (as detailed at tke respective stations) tke proper combination of hours; 
not a century corrects this if so continued, but one such year, if not excluded, can easily 
conceal tke correct result of several others, unless their number is very great already. 

' Dove, Ahhandl. der Berim,Acad., 1838, pp. 265— 415; 1839, pp. 305— 440; 1842, pp. 117— 241; 1846, pp. 141—320 
1852, pp. 86—328; 1855, pp. 121—192; Supplement-Band II, 1855. 


IV. 


lf> 
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HOU-PBBIOrHOAL VARIATIOliTS. 


The materials I had occasion to examine are included for the greater part 
between 1850 and 1858. The Central and the North-western Provinces of India show 
greater irregularities, if we compare the months of different years, than the places 
within a small distance from the sea-coast; altogether, also in reference to the non- 
periodical variations, a certain uniformity can be observed, as was to be expected, 

within regions of the same monsoons and rainy seasons. 

<11 

On an inspection of any of the tables of some extent, such as Calcutta, Madras, &c., 
we are at once surprised by the small variation, if we remember European climates ; and 
the modifications of harvest depend much more upon the quantity and distribution of 
rain, than upon temperature, which (it is characteristic for the tropics) even for the 
vegetation never becomes too cool, but easily too hot or rather too dry. 

It is one of the most interesting discoveries of meteorology, that the general 
mean-total of temperature on the globe would in all probability be found the same as far 
as we can judge, if any two years are compared, had we but a sufficient number of 
stations regularly spread over all the globe and were the two hemispheres compared 
separately, the resulting general mean would be about 5 • 5° Fahr. warmer in the 
northern than in the southern hemisphere.^ 

For the tropics a smaller number of years is required for obtaining a sufficient 
accuracy in reference to the mean. ^ Without this advantage the working out of the 
materials before me would have become particularly difficult in reference to deducing 
general results, such as isothermal lines, &c., since an analogy in the deviation cannot 
1)0 traced between Indian and European observations; a year too cold in the Mediter- 
raiioan may have any other type in India, and as yet we have no intermediate stations 
between tlieni to guide us. Amongst the years most frequently represented in the following 
lists, 1852, January to April, is somewhat below the mean; 1854 is a little too warm; 
May 1853, from 10th to 14th, had some days unusually cool all over Hindostan. The 
greatest irregularities we find everywhere taking place in those months in which the 
rains begin ; a delay of a week or two may appreciably alter the course of the month ; 

^ Dove, ^‘Nichtperiodische Veraiidcrangen der Temperatur,’’ Parts I to IV. 

^ Alterations gradual but infinitely slow, those of which we have reason to suppose that they have their origin in 
earlier geological periods, cannot be taken into consideration in the estitnatioii of differences such as those detailed here. 

^ In higher latitudes it was found, that disturbances do not extend over very large surfaces, and depressions in 
one region we generally find compensated by an excess of temperature in a territory not very distant. When compared 
in reference to distance, disturbances in the tropics spread over a greater surface than those of temperate climates. 
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alsb tlie months of the cool season are more irregular than those of the hot season. 
Antumn here, as in all the northern hemisphere, has the least irregular variations ; in 
Europe September is the month most constant; here October is still more so, 
September being still too near the end of the rains. , 

The more we recede from the equator — ^to the north or to the south — ^the greater 
in general non-periodical variations become ; Assam in the east, as well as the Panjab 
in the north-west, axe decidedly the provinces most variable amongst those 
given here. Unnsual modiications, nnless supported by positive observation and 
numerical data, have to be interpreted with precaution, exceptional phenomena of any 
kind being too easily overrated and analoga forgotten; also in the “Eemarks” of my 
medical reports I had to balance many a note true in itself but produced with too 
much importance. 

Phrases such as “the weather is quite unnsual for the season,” and their variations, 
are standing sentences but too often met with in written and printed meteorological 
correspondence in cases which, when examined, show but indifferent modifications 
in time or character, if any ; but we must add, as its apology, generally coinciding 
with periods unusual to European residents. That the natives are as impatient cannot 
surprise us either, if we consider that even at home no modification a little exceptional 
can pass without being overrated. 

yAEIABIElTY. 

Variability may be understood in different manners, including the periodic 
variations, or limited to non-periodical modifications only. 

In the first meaning we may perhaps form the most complete idea by the follow- 
ing consideration: If two curves of temperatures, &e., are drawn so as to include 
all the rises and falls for a given period (on the same system of co-ordinates and 
scale), their length in rectilinear measure may be compared as the most complete 
expression of the “total variability.” In the concluding meteorological tableau I shall 
have occasion, by the use of my JRevoMng Scale, to employ such determinations to 
curves of temperature as well as to those of other meteorological phenomena; and 
various objects' can be compared with each other, when the proportions of the co- 
ordinates are fixed. 

Temperature in particular may be more easily analysed by using the method I 
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NON-PBEIODIOAL TAIIATIONS. 


ha-d formerly^ employed also in the ‘‘A.lpine Researches;”^ it is sufficient for this 
purpose to take tlie extremes, x/iz.: 

A. Absolute mrmMUy. The di:ffere]ice "between the coldest and the warmest 
mean of the month, year, &c.; the longer the period analysed, the greater is the pro- 
bability of really approaching the greatest difference which ever may occur. In higher 
•latitudes, especially for such comparisons, a considerable number of years is required, 
as here the differences are as great as irregular, and one year a very cold winter 
or very hot summer may considerably modify the resnlt. 

B. Mem 'va/riability. It can he deduced hy taking the arithmetical mean of the 
differences of the monthly means of the single years from the general mean of the 
period analysed; the sign of the difference (whether too warm or too cold) remains 
unnoticed. 

If, e. gr., the mean of Jannary is at Madras for 10 years 

1851 

1852 =t^ 

1853=^3 1860= ifio, 

the mean of 1851 to 1860 = T, 


the deviations cl for each year are 

^ r— 

djj T i/2 

the mean variability D becoming 




—j H-J, — J m • . ^10 

_ , 


In the tropics, here to be examined, the materials are not continued through 
periods long enough to deduce in general the fnean variability; besides, the clianges 
are so small, that even if we use the absolute extremes before us, we may expect 


^ (Inters, iilier die phys. Geogr. der Alpen, Tel. II, pp. 373 to 381^ from Dove, ATiliandlungen,” Berlin Acad, 
1838 and 1839, and Quetilet, ^‘Snr les Variations periodiques et non-periodiques de la Temperature.’’ Bull. 
Brux., XX, 6, 1853, 



YAEIABILITY. 


125 


what we obtain to differ but very little from mean results; at all events the numbers 
obtained can be quite well compared for different stations. In the region of the trade 
winds the monthly means vary even still less thaii in the region of the monsoons. 

In higher latitudes these values rapidly increase, and here we best see— much 
better tha5i in the tropics, where climate is altogether so constant throughout— how 
different local conditions do affect the temperature. Variability increases when 
approaching the frigid zone, and the more when proceeding from the sea-shores towards 
the interior of continents up to a certain distance from the sea; but beyond this 
it diminishes again; it is greatest neither in a well-defined marine nor continental 
climate, but where one passes from one into the other. 

For the tropics of Asia I selected, in the following tables, those of the stations 
best adapted for each of the respective regions: in order to facilitate the comparison 
I have limited myself for Madras and Calcutta to a period not much longer than 
those I had to examine for the other stations.^ 

^ As seen from the detailed tables given in the “groups,” the years were not always complete in reference to 
the months; I therefore indicated also the sum total of the months I had within the respective periods of years. 
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NON-PERIODIOAL VAEIATIONS. 


CEYLON, AND SOUTHERN INDIA. 



Kolombo, Ceiloit. 

LaiN. 6° 56'. 1; Long.E.Gr. 79°49'*8p; 
Height (=) 18 ft. 

6i) months in $ years, 1812 to 1855. 

MadeIs. 

Lat. N. 13° 4'. 2; Long. E. Gr. 80° 13'. 9$; 
Height (=) 27 ft. 

143 months in 13 years, 1841 to 1857. 

. — - .... ' .Vi* ^ 


Mean. 

Hottest 

Cooleat 

Tari- 

Mean 

Hottest 

Coolest 

Vari- 

lontk 

of the 

mean 

mean 

ability 

of the 

mean 

mean 

ability 



Ca) 

(b) 

(a-b) 

month 

(a) 

(b) 

(a-b) 

January 

n-1 

79.4 

77-8 

1-6 

76-4 

77.6 

74.8 

2.8 

February 

79-5 

80-4 

78-3 

2.1 

78-3 

79-6 

75.4 

4.2' 

Marcli 

81.2 

82.4 

80-2 

E'2 

81-8 

83*1 

80-2 

2.9 

April 

82.4 

84.3 

81-0 

3-3 

GO 

00 

86*6 

84-7 

1.9 

May 

81-8 

83.8 

79*2 

4.6 

87.1 

90-3 

85-0 

5.3 

June 

81.?] 

81.8 

80-3 

1.5 

87-7 

90-4 

85-5 

4.9 

July 

SO . 7 

81.8 

71). G 

2-2 

8fl .4 

88-2 

84-8 

34 

Aii^rusi 

SO.ft 

8().i) 

79.9 

l-fl 

85-1 

87-0 

82-5 

4.5 


HO-?] 

81 ..6 

79.5 

2.0 

84-4 

86-3 

82-4 

3.9 

OctDhor 

79 • 1 

7!) .7 

78-4 

1-3 

81 . 7 

83-8 

79-8 

4-0 

Noveiulun' 

7H.H 

80-8 

78-2 

2.6 

78.7 

80-8 

77-8 

3.0 

December 

:i 

7H.1 

79-8 

77 • 1 

2-1 

7G.7 

77.7 

75-6 

2 1 
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BENGAL, AND HINDOSTiN. 



Calcutta. 

Lat N. 22 “ 33' • 0 ; Long. E. Gr. 88° 20' • OA ; 
Height (=) 18 ft. 

94 months in 8 years, 1851 to 1858. 

' ^ 

Jlgba. 

LaiN. 27° 10'.2; Long.E. Gf. 78° i'.7S; 
Height 657 ft. 

80 months in 8 years, 1860 to 1857. 


Mean 

Hottest 

Coolest 

Van- 

Mean 

Hottest 

Coolest 

Vari- 

Month 

of the 

mean 

mean 

ability 

of the 

mean 

mean 

ability 


month 

(a) 

(b) 

(a-b) 

month 

(a) 

(h) 

(a— b) 

January 

67-4 

68.6 

66.4 

2-2 

57.5 

63.() 

554 

].9 

February 

73-1 

76-8 

71.0 

5-8 

66.4 

68.0 

03.3 

4-7 

March 

80.7 

82.5 

78.7 

3-8 

76.0 

81-7 

72-7 

9.0 

April 

84-9 

86.3 

# 

82.3 

4-0 

85.5 

90.5 

80. 9 

9.6 

May 

86-9 

90.1 

85-0 

4-1 

94-8 

96.7 

92.0 

4.7 

June 

85.2 

86.9 

83.3 

3-6 

93.9 

96.8 

88-7 

7-6 

July 

83-1 

84-1 

82.2 

1.9 

86-0 

92-5 

81.3 

11.2 

August 

83-2 

84.5 

82.0 

2-5 

85.3 

89-4 

81.3 

1 8*1 

September 

83*4 

85-0 

82.3 

2 -? 

84.0 

88.1 

81.8 

3.6 

October 

81-4 

83-5 

80. 5 

3.0 

78.1 

81.2 

78.3 

2-9 

November 

74.5 

75-2 

73.0 

22 

69-2 

72-7 

66.0 

6.7 

December 

67-6 

68-6 

66-7 

1-9 

60.2 

624 

58.8 

36 
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NON-PBEIODIOAL YAMA.TIONS. 


PiNji-B. 



AmbIla. 

Lat. N. 30“ 2 1' • 4; Long. E. Gr. 76° 48' • 8 p ; 
Heiglit 1,026 ft. 

76 months in 7 years, 1850 to 1856. 

Lah6r, 

Lat. N. 31° 31'- 1; Long.E.Gr. 74° U'-Gp; 
Height 839 ft. 

59 months in 6 years, 1850 to 1856. 


Mean 

Hottest 

Coolest 

Vari- 

Mean 

Hottest 

Coolest 

Yari- 

Moxitk 

of the 

mean 

mean 

ability 

of the 

mean 

mean 

ability 


month. 

(«) 

(b) 

(a-b) 

month 

(a) 

(b) 

(a— b) 

January 

54-5 

57-8 

50-2 

7-6 

52.3 

57-8 

47-3 

10-5 

Felruary 

61-0 

65-1 

54- 9 

10-2 

60.7 

66-4 

■ 54-0 

12*4 

March 

69-9 

76-5 

65.0 

11-5 

68-3 

78-1 

65-1 

13-0 

April 

78 -.4 

CO 

71.2 

121 

78-6 

80-8 

76-1 

( 4 - 7 ) 

May 

86-5 

91-G 

80-7 

10-9 

87.1 

89-9 

82-6 

7-3 

J line 

91-1 

94-8 

85-6 

9-2 

92-2 

96-7 

89-5 

7-2 

July 

85 -8 

93-7 

83-7 

10-0 

87-6 

89-8 

85-1 

0 - 7 ) 

4* 

Augiiat 

85 • 7 

87-4 

82-4 

5-0 

86-4 

89-6 

82-5 

7-1 

September 

84-3 

87-4 

81-0 

6-4 

85-7 

86-6 

83-8 

2-8 

October 

75-0 

81-5 

70-9 

10-6 

77-0 

81-1 

73-7 

7-4 

November 

63-2 

08 -0 

59-0 

8-4 

66 • 4 

72-8 

63 • 6 

9-2 

December 

56-2 

01-7 

54-2 

7-5 

57-7 

66-0 

.54-2 

11-8 
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MOUNTAINS OF INDIA 



NTIlgieis : UtakamInd. 

LatN. 11“ 23'- 7; Long. E. Or. 76° 43'. 2$; 
Height 7,490 ft. 

99 months in 10 years, 1826 to 1866. 

KnissiA Hills: OnEREAPtoi. . 

Lat. N. 25° 14'. 2; Long. E. Gr. 91° 40'. 5j3; 
Height 4,125 ft. 

50 months in 5 years, 1851 to 1855. 


Mean 

Hottest 

Coolest 

Vari- 

Mean 

Hottest 

Coolest 

Vari" 

Month. 

of the 

mean 

mean 

ability 

of the 

mean 

mean 

ability 


month. 

(a) 

(b) 

(a-b) 

month 

(a) 

(b) 

(a— b) 

January 

51-5 

53 -6 

49 • 7 

3-9 

57 . 8 

53-5 

41 ). 1 

4-4 

February 

52-8 

54 • 5 

51-5 

3-0 

54.7 

5G.2 

53.4 

2-8 

March 

57-3 

60-0 

53 -0 

7-0 

61. 5 

63-3 

60.0 

3.3 

April 

60-1 

63-0 

57-2 

5-8 

63.5 

65.4 

62.7 

2.7 

May 

60-8 

64-5 

55-3 

9-2 

67.2 

69.2 

66. 1 

31 

June 

57-9 

62-5 

63-9 

8-6 

67.1 

68.4 

66.2 

2.2 

July 

55-8 

58-0 

54-2 

3-8 

68-5 

70.3 

64-4 

5-9 

August 

56-1 

59.0 

52.9 

6-1 

68-1 

70-1 

65.4 , 

4.7 

September 

56-4 

57-5 

54-7 

2-8 

67.8 

70.0 

64-6 

5-4 

October 

55-9 

58-0 

53-1 

4-9 

65.8 

66.7 

64.7 

2-0 

November 

53-9 

56-0 

51-4 

4-6 

58.8 

61-6 

56-4 

5.1 

December 

51-9 

53-1 

49-4 

3-7 

55.1 

56.3 

54-0 

(2-3) 


IV. 


17 
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NON-PEEIODICAL VAEIATIONS. 


HIMALAYA. 



KathmIndu. 

Lat. N. 27“ 42M ; Long. E. Gr. 85“ 12'- 2 p; 
Height 4,354 ft. 

118 mouths in IS years, 1835 to 1857. 

SfML. 

Lat. N. 31° 6' -2; Long 
Height 7,( 

52 months in 6 yean 

Al. 

E. Gr. 77° 
)57 ft. 

•s, 1850 to 18 

9'-4J; 

56. 


Mean 

■■ 

Hottest 

Coolest 

Yari- 

Mean 

Hottest 

Coolest 

Vari- 

Month. 

of the 

mean 

mean 

ability 

of the 

mean 

mean 

ability 


month. 

(a) 

(b) 

(a— b) 

month 

(a) 

(b) 

(a — b) 

January 

45-4 

50-0 

40-0 

100 

45-0 

50-3 

39-7 

10-6 

February 

50-3 

53-6 

43-0 

10-6 

50-2 

54-0 

43-1 

10-9 

Marcli 

56*6 

60-7 

53-2 

T-5 

53-5 

56-0 

53-4 

2-6 

April 

61-6 

65-1 

57*1 

8-0 

58-9 

61-2 

56-0 

5-2 

May 

67-5 

69-6 

63-9 

5-7 

65-9 

69-0 

61-8 

7-2 

June 

72-1 

74-4 

68-7 

7-5 

70*1 

72-8 

67-2 

5-6 

July 

73.1 

74-3 

71-5 

2-8 

66-0 

66-7 

65-6 

M 

August 

73 1 

74-9 

71-5 

3-4 

64-2 

66-0 

63-0 

3-0 

September 

70-7 

72-3 

69-3 

30 

63-8 

65-7 

61-2 

4-5 

' October 

64-7' 

71-0 

60-8 

10-2 

59-3 

60-7 

56-5 

(4-2) 

November 

55-6 

59-5 

49-8 

9-7 

52-0 

55-7 

44-9 

10-8 

December 

1 

49-5 

54*8 ' 

43-6 

11-2 

45-7 

48-2 

43-7 

6-5 
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In the Indian ArcUpeUgo and along the Southern Coasts the deviations are so small 
that they do not even allow of one’s recognising a regular connection between the 
different seasons. The months in which rains may be more or less freq^uent show a 
tendency also to vary more in reference to the mean of their monthly temperature. 
In Calcutta already the regular rain of July marks this month at once as the most 
constant one.; in Agra and the North-west Provinces only in August, September, and 
October such a depression of the variability follows the rainy season. 

In the cool season the variability is throughout less than in the hot 
season. 

In the Panjab the tropical character has passed already into that of an excessive 
or continental climate, and here we find throughout the year values approaching those 
we meet with in Southern Europe, though not quite so variable. As in Europe, too, 
where summer rains prevail, the months following next, August and September, show 
particularly little variation. Eor Ambala as well as for Labor the periods compared 
are somewhat too short, but both combined show at the same time the general 
character quite well, if we notice that January and December appear to be insuffi- 
cient for Ambala, April and July for Labor. Here already, as in the whole of Central 
Europe, the winter months are about those most variable; but the other seasons show 
no analogy. 

Our month of April, proverbially quoted for inconstancy, is chiefly known as 
such by the circumstance that in this period the atmospheric precipitation oscillates 
between rain and snow, thus “showing” the frequent difference in “temperature of 
atmospheric precipitation,” which in summer very often amounts to much more, if we 
compare a warm local thunder-storm with a general rain of some days’ duration; but 
then to the observer in general the difference does not become so apparent. As 
will be seen from the table for Europe, the monthly mean for April varies much less 
in our latitudes than does that of the winter months. 

In the territories I examined a similar apparent increase remained limited to 
great elevations. In the mountainous parts of the south the variability is already 
decidedly greater than along the coasts to the east or west; here, as in Kolombo and 
in Madras, May shows the greatest variation. — ^In the Khassia Hills, the part of the globe 
where the rain is the most heavy knovm till now, the setting in of the violent rains 
in June makes the mean decidedly more constant; but in July and August, notwith- 

17 ^ 
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standing tlie amount of precipitation being- still so enormous/ tlie variability differs 
but little from that of the other months. 

For the Himalaya Kathmandu, as well as Simla, shows a decided increase of con- 
stancy from June to October; the cool season and the beginning of the rainy season 
are about the same as in the Panjab. Here, as in the Alps of Europe, elevation from 
a certain height has so decided an influence in reducing the daily range; even on 
single days the formation of clouds— fogs for the observer when within them — makes 
the temperature less variable than we might at first expect. But the variability of the 
monthly means seems not to be appreciably altered. 

For the eastern parts of the Himalaya I can but allude to the short period I 
procured myself for Darjiling; here, from May to .September, as long as the heavy 
rains last and till the clearing-up of the sky in October begins, the variability 
appears not to exceed that of any of the islands of the Indian archipelago; from 
October to April it seems frequently to reach 5° Fahr. 

For the Tibetan and Mongolian territories to the north — where no rainy season 
breaks the power of the estival sun, only some cumuli periodically calling to one’s mind the 
streaming clouds of the neighbouring Himalayan zone, I can but add as an estimate 
that the comparison of the data of other travellers with our own for Tibet allow one to 
expect very little variability for summer; rather more for winter, when more or less 
precipitation takes place in the form of snow and sleet. On the northern side of the 
Kuenlueii, when crossing it even in summer and autumn, we found a much greater 
vai'iety of climate in the time we passed there than during all our repeated visits 
to Tibet. 

For connecting the data here analysed with what we know bettor still from 
regions nearer home, I add the means of absolute variability as deduced from 
European observatories. 


1 The average quantity is more than 600 inches, of which about 250 Ml in June, 150 in July, 100 in August. 
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EUBOPE. 

General Besult of absolute Variability. 


Month 

Italy 

The Alps 

Germany 

Northern 

Europe 


12-3 

20.0 

21-2 

23.7 


12-1 

16.0 

17.6 

23.1 

March 

12.0 

15.0 

13.4 

18. 4 

April 

10-5 

14-5 

10.7 

15.7 

May 

10-9 

11.8 

12.3 

13.5 

June 

11.6 

11.4 

8.9 

13.0 

July 

8.3 

11.2 

10.6 

12.5 

August 

10.0 

12.1 

11.3 

13.1 

September 

9-6 

10.5 

7.7 

12.0 

October 

9.6 

11.5 

10-0 

15.2 

November 

10.7 

13-5 

11.8 

16. 7 

December 

11-9 

20-5 

21.9 

21-7 
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VESTIGES OE PERMANENT ALTERATION OE OUR CLIMATE. 

As far as at present our meteorological materials go back, we cannot trace 
any permanent change of climate; the oldest dates of Paris, Mannheim, London, 
Geneva, only show that a sufficient number of years present a mean which as far as 
we can get in our comparison must be considered as identical with that of any other 
period of the same number of years. But this does not exclude the probability of 
changes of temperature having gradually taken place — very small, but not quite 
without analogy with those connected with the phenomena of earlier geological 
periods. 

I chiefly allude to those connected with changes in the form of the surface 
of the earth, such as the • deposition of deltas, the erosion (excavation of river beds), 
and the drainage in general, together with the drying up of lakes and swamps in 
particular. 

The latter perhaps deserves our special attention as the one of the most general 
influence by its extent and frequency. Wherever we examine the topograj)hical 
modifications, particularly in larger mountain systems — in the Alps, in the Cordilleras, 
in the Himalaya, and in Tibet — we find lacustrine basins now completely drained by 
the gradual erosion of the outlet; the number of years necessary for producing this 
result we best leave undefined, reaching, as it does, back far beyond any liistory; but 
nevertheless it is so decidedly in its form the result of gradual, not sudden, action, 
that it cannot be misunderstood. In the Eastern Himalaya, where now all lakes have 
disappeared — one or two, as that of Nainital, excepted — we see in the centre of Nepal 
the large basin occupied by its capital Kathmandu filled up with the most decided 
lacustrine deposits, larger than any analogous form in our European Alps. Smaller 
basins, equally well-defined by their forms as being early reservoirs of fresh water, I 
might name in great number, from Narigun,^ in Bhutan, in the east, to the »Jhilum 
basin in the west; but I should interrupt too much the considerations forming the 
special object of this volume, were I to enter here already into all the details I shall 
have occasion to give in the geological volume. 


^ On iny way np to Narignn alone I passed tteee analogous but smaller lake basins, now clrainecl 



VESTIGES OF PEEMAIfBNT A.LTI1EATION aXJll OLIIATE. 135 

The central part of Kashmir, drained by tlie JMlum, mth the environs of the 
capital Srin^er, we see in Plate 18 of the Atlas. It is a country as level as any 
lacustrine basins now drained can be expected to be. At present only at two spots 
of it have remained fresh-water lakes, the Ohunar and Yiiler lakes; the former is 
so shallow that a ten-feet cutting deeper of the Jhilnm would have been sufficient to 
make it disappear too. The length of the Ohanar lake is about seven miles, that of 
the Yular lake eleven to twelve; but the entire basin — say only from Islamabad to the be- 
ginning of the rapids at Baramiilk — has a length of more than seventy miles, and from 
thirty to forty miles in breadth. It is evident that such a sheet of water, not less than a 
great alteration in the extent of forests, must have affected climate, by evaporation, and, 
in immediate connection, by alterations of temperature; the more if we consider that 
similar alterations are not isolated, but are met with all around, in Eishtvax, 
Yardvan, Sum, Zankhar, &c.^ 

And indeed for Tibet the very details of its salt-lakes can be considered as a 
positive proof that the evaporation, the relative moisture, has been altered; if so, 
temperature not less than all the delicate modification combined into climate must 
follow. In Tibet too we find everywhere large remains of lakes now drained, though 
not so completely as in the Himalaya, erosion having not gone on quite so far ; some 
lakes have remained. But whilst many remains of animal and vegetable life show 


^ It would lead me too far to enter here into a detailed consideration of the geological causes; what I allude 
to I only do in connection 'with the interesting report recently made by Capt. Ausmn, “The glaciers of BAlti,” in the 
January meeting of the London Geographical Soc. (the principal Mustdgh glacier is that represented already in part I., 
Plate 10 of our Atlas). The question was raised on this occasion by Dr. FiiooirEE, and osaniined later by Dr, Jukes 
(R eader, Febr.gth), whether tbe “want of lakes in the Himalaya should be connected with the modification that the 
basins had not been filled out by solid ice, which should have protected them a considerable time against the deposit 
of detritus, thus leaving such empty depressions and causing later the existence of lakes in the Alpine territory of 
Europe.” —I think it sufficient here to limit myself to direct the attention to the fact, that as Mr. Jcicbs already expected, 
a great number of lacustrine basins now empty are met with everywhere in High- Asia, and that the lakes have existed, 
covering a surface in proportion at least as large as in any other mountainous system; but that the power of the 
erosion has drained them nearly everywhere in the Himalaya— a fact as remarkable as the absence of waterfalls, 
ecLually produced by the same cause, viz. by the circumstance that the powerful precipitation increased in its action 
by being concentrated into the space of a few months has had the effect, that in the principal river beds we find 
numerous variations of inclination and velocity, but all the steps where still the trace of waterfall is as distinct as 
anywhere it can be, are reduced to rapids. Even the junctions of lateral rivers where, in the Alps, waterfalls are the 
last to disappear, are here nearly invariably reduced to an increase of inclination, frequently very sjmall too. 

The first details about erosion, the absence of lakes and waterfalls, we gave in onr official “Eeports of the 
Magnetic Survey,” reprinted in the Journal of the As. Soc. Bengal, 1855 to 1858; also at the British issociatioii, at 
Dublin and Oxford, we had occasion to communicate some of the general results. 
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them to have been fresh-water lakes, we find them now gradually dried up, evapor- 
ation no longer balancing the dryness of the atmosphere; and their water is un- 
, equally condensed, the degree of condensation being modified locally by topo- 
graphical conditions. But what is common to all of them, is that they have become 
concentrated, more or less, hke the water in a steamer’s boiler, and that they are not 
connected with any rock-salt in situ, as had been formerly expected. Equally 
important it is that the strata surrounding their shores and marking the formei- 
level, everywhere have remained horizontal, showing that it has been effected in the 
last period only, and probably at a rate not much more rapid than the erosion of 
the rivers is continued in the Himalaya.^ 

If I have added here, before passing to the details of the meteorological stations, 
some considerations of a nature much more general, I have done so because these topo- 
graphical modifications, of a form so rare and at the same time so distinct and plain, 
appeared to me not less connected with meteorology than with geography. 

Glaciers too, and the questions of glacial periods, have to be analysed in com- 
bination with the traces of alteration of chmate; the isothermal conditions of the 
Himalaya and Tibet, when analysed in a later part of this work, will present new 
details in intimate connection with it. 

^ The salt-lakes now contained in iny views are the following: Tso Gam and Tso Mitbal, Plate (>; Kiuk KiGl, 
Plate 13; Tsomoriri, Plate 24; and Tsoniognalari, or Pangkong, Plate 25. 
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Decrease bet¥1':en' vaeious Stations. Influence of the form of the ground. 

Decrease in the eeee Air. Use of the barometrical formulse for its determination, Example on the Parimith Hill 
Decrease next to the Sureace. At sea on deck and on the foretop. Over tropical soil. 

Comparison op Indian Heights with European Climate. 


DECllEASE BETWEEN VARIOUS STATIONS. 

The influence of lieight is an element of general importance for all meteorological 
phenomena; in reference to temperature its effect is to produce a decroase — tlie tem- 
porary accumulation of cold air in valleys excepted— -and this decrease is very variable 
with the form of the ground and with the seasons. For the Indian territories in 
particular it is of practical importance for the selection of stations, settlements, and 
sanitaria; in the analysis of the meteorological materials it must guide ns in com- 
paring the different parts of India, independently of the accidental height of the 
observer’s residence, and for drawing finally the general isothermal lines. 

Slight undulations of the ground, as well as moderate elevations of a very great 
surface,^ cause hut little decrease; it becomes the more rapid the more the form of 
the higher point approaches an isolated position in the free air. In mountain systems 
of great extent, such already as in the Alps, and much more still in those of High 
Asia, to the north of India, the decrease becomes materially modified by the topo- 
graphical conditions. (These shall he analysed later, in special connection vith the 
various parts of High-Asia.) 

> This becomes very evident, too, when we come to compare the “subterraneous isothermal lines,’’ showing 
the temperature of those strata of the soil which must be considered as participating still in the variation of the 
external conditions. 


IV. 


18 
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Por the tropical parts of the territories examined, where the difference of height 
in most cases is not very great, it hecomes very important to select stations for the 
comparison which present a sufficient variation of height. 

IFor Bengal and Assam, Silhet and Gohatti could be connected by calculation with 
Oherrapunji, Parisnath with Ranigdnj ; the latter group perfectly corroborates the ra|)id 
decrease when isolated peaks are compared with plains, y?'hilst a general mean elevation 
round the upper stations causes a less rapid change of temperature with height; in this 
respect such places as Parisnath would have a decided advantage as sanitary stations, 
did not the limited space and the steepness of the slopes present some disadvantages. 

Por the Dekhan and Central India, Puna, Purandar, and French Eocks could be 
compared with the coast of the Konkan and the Karnatik ; for the south I had three 
stations in the Mlgiris and one in Ceylon for which the decrease could be calculated 
from the shores of the Indian Ocean. 


The following table shows the results I had obtained for the year and the seasons.^ 


A. Assam and Bengal. 


Places of observation. 

Height 
above the 
level of the 

sea. 

1 Height in feet = decrease of 1“ I’ahr. 

Year. 

Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

' Assam. 

Eugl, feet. 






Goliatti 

134 1 







[ 

300 

340 

300 

270 

300 

Cberrapunji .... 

4,125 j 






Bengal. 







Silhet ........ 

25 1 






Cherrapiinji .... 

4,125 j 

300 

300 

300 

290 

310 

BanigS-nj 

319 f 






Parisnath 

4,469 1 

250 

250 

248 

256 

246 


1 Id. my abstract memorandum presented to tbe Royal Society of London I bad limited myself to table B and C. 
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B. D%licm and Cenfml India. 


Places of observation. 

Height 
above the 
level of the 

sea. 

Height in feet ==. decrease of Falir. 

Year. 

Deo. to Fehr. 

March to May* 

Jun© to Aag'. 

Sept, to Hov. 


Engl, feet 






Puna 

1,784 

410 

370 

360 

310 

« 695 

Purand^r 

3,974 

435 

450 

660 

230 

390 

French Rocks . . . 

2,620 

750 

900 

1,200 

340 

600 


0. Nilgifis and Ceylon. 




Height 


Height in feet = decreaso of 1'^ Fahr. 


Places of observation. 

above the 







level of the 







sea. 

Year. 

Dec. to Fohr. 

March to May. 

June to Aiig. 

Sept, to Ffov. 

NfLQ-IRIS. 

Engl. fo(jt. 






Atare Malle .... 

4,500 

270 

310 

260 

220 

290 

Utakamflnd 

7,490 

280 

300 

270 

260 

290 

Dodabetta 

8,640 

310 

350 

310 

265 

300 

CnTiiOir. 







Aurelia 

6,218 

280 

290 

280 

270 

290 


Many more cornMnations might be formed from the stations of tli© various 
groups, were it not very important to select localities suficiently differing in level 
without being too distant from each other. 

For the Dekhan and Central India we see that the decrease is very slow ; stations 
■varying only 100 to 150 feet in height we frequently find not yet to show any effect 
of it when looking into the detailed registers; for the Mps, I formerly obtained 
320 Engl, feet for 1° Fahr.^ As the principal cause of the decrease being not more 

1 “Physical Oeograpliy of the Alps,” Yol. II., p. 684. The numbers I have given there are French feet for 
1“ Centigr. 
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rapid, we may consider, I think, the circumstance that the elevation, though not very 
considerable, extends with great uniformity over a large surface. 

In the first and third group the values differ less from those in the Alps; 
for all the Indian stations it is characteristic that the rainy season shows by far the 
most rapid decrease. The principal cause of it is that at a certain elevation above 
the general surface more heat than lower down becomes latent by the freq[uent dis- 
solving of the clouds when sinking so far.^ 

In order to show simultaneously the variations of the decrease with the locality and 
the seasons, I have drawn in the Atlas three topographical profiles,^ and have indicated for 
each of the single seasons the difference of the respective decrease from its annual mean 
value by drawing a dotted line in connexion with the topographical outline. Assam 
and Bengal vary so little in the different seasons, that for them no special diagram 
had to be drawn. The dotted line in these surfaces shows the contour which the 
topographical section ought to have for the actual temperature of the season, sup- 
posing the value of the decrease had remained the same throughout the' year; 
if, therefore, the decrease in the season is too slow, the new ideal position of the 
station will be below the real topographical outline, on account of the station having 
a temperature as if it were in a less elevated situation; if, vice versa, the decrease is 
more rapid than the annual mean, as we see it particularly to be the case in the 
rainy season, the dotted line will show, for the same reason, a profile which is 
liigiiei' than the topographical contour. For Ceylon I further added the point of its 
highest ])eak, Pcduru talla galle, 8,305 feet, for the sake of completing the general 
topogra[)hical profile of the island, though I had no higher station for its mountainous 
regions than Niirelia. 


DECIIEASE IN THE FEEE AIE. 

What we .can deduce from the comparison of stations of difierent elevation might 
be interpreted wrongly if considered as the decrease of temperature in the free air. 
The various bold explorations in balloon ascents have sufficiently shown how much 
this varies with the atmospheric conditions, chiefly with the direction of the wind, 

' See “Moistee of the atmosphere and temperature of the rain” in Vol. V, 

^ In Plate HI. of the Illustrations of Indian Meteorology, “Isothermal lines of the seasons.” 
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and the accumulation of clouds. Also the harometrical observations at places tlie lieiglit 
of which is defined independently of the barometer can be used fox calculating (by- 
inverting the formula^) the temperature which must be introduced for obtaining tbe 
correct height; this value represents at the same time the temperature iu the/ree 
cdr at half the elevation above the lo-wer station. Before o-ur departure already I had 
occasion to try this method iu the Alps; also the results I obtained for India as well 
as for the Himalaya were nearly the same. The daily variation is much smaller than 
at the places of observation near the snrface, and "where the difference of ’height is 
very great, the maximum of the day is sensibly later in the free air than at either 
station; at heights of 3000 to 4000 feet above the ground the daily variation lias 
the chance of disappearing nearly entirely. 

As an example for Indian heights I may best select two of tbe days poassecl in 
April 1856, by Dr. von Liebig, on Parisnatli Hill,^ 4,469 feet; the first column contains 
the mean of the thermometer readings at the upper and the lower stations, the second 
column is the result he obtained for the free air at half the elevation hy tlie Ibrnula 
I also had used for the Alps ; my view of Parisnatli, Plate 1 9 of tbe Atlas, sb owing 
the surrounding plains, allows on© at the same time to compare the topograpibical 
conditions. 


Calcutta — ParwUth Ohermtbm. 

April 1856. 

A. Means of temperature in the shade, deduced from the observations of tbe iher- 
mometers, 4 feet above the ground. 

B. Means of temperature for the free air, at 2,230 Engl feet above tbe sea, ciedaced 
from the barometrical ohservatious. 


1 “Physical Geography,” Vol. II, pp. 409—422. 

“ “Discussion of some Meteorological Observations made on Parisnatli Hill by Dr. G. von LiEuifl. Joimi. As 
Soc. Beng., 1857, pp. 1—45.— Some minor oseilktions not perfectly contemporaneous 'with tlie clianges of tlic krometor 
and thermometer are eliminated already from these numbers; altogetlier, some of these corrections exceed 
The degrees are Centigrade in the original. 
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Hours. 

April 1st. 

A. 

B. 

April 

A. 

3rd. 

B. 


A, M. 

74-5 

78-1 

74-5 , 

. . . 

7 


75-0 

77-5 

. . . 

. . . 

8 


77-4 

78-6 

77-2 

79-2 

9 

71 

79-0 

80-1 

80-6 

79-5 

10 

11 

81-9 

81*1 

83-8 

80-1 

11 

5 , 

84-0 

82-6 

86-2 

80-8 

Noon 

86-2 

83-3 

87-6 

81-7 


P.M. 

88-3 

84-6 

89-8 

82-6 

2 

11 

90-1 

84-0 

91-4 

83-1 

3 

11 

89-6 

84-2 

91-4 ■ 

82-4 

4 

11 

89-1 

82-6 

90-6 

81-7 

5 

11 

87-6 

... 

88-2 

81-3 

6 

11 

84-2 


84-9 

81-1 

7 

11 

82-4 

• • . 

83-5 

80-8 

8 

11 

8M 

• • . 

81-7 

80-6 

9 

11 

. * . 

• . . 

80-4 

80-1 

10 

11 

79-2 

• • . 

80-4 

80-1 


DECREASE NEXT TO THE SURFACE. 

The decrease of temperature next to the surface is generally very rapid; we had 
tested it in connection with various other observations during our voyages by putting 
up two pairs of instruments, dry and wet bulb, one on deck in a position perfectly acces- 
sible to the wind before it had swept over the deck; the other I read on tlie foretop. 

The following results are the average of our observations in the Red Sea from 
Suez to Aden, October, 1854, and in the Bay of Bengal between Madras and 
Calcutta, March, 1855. In the first series the height of the deck above the sea was 
16 feet, that of the foretop above deck 49 feet; in the second series the deck was 
22 feet above the sea, the foretop 55 feet above the deck. The position of the 
sails enabled us to select also on the foretop a place where the thermometers in the 
shade were perfectly well protected against insolation as well as glare. 

A. Bed Sea, from Suez to Aden, October 8-19, 1854. 




Deck. 

Foretop. 

Diff. 

5*' 30’*" 

A.M, 

78-1 

77-9 

0-2 

10^ 

11 

79-9 

79-2 

0-7 

2’^ 30“ 

P. M. 

81-6 

79-1 

2-5 

011 

51 

80-4 

77-9 

2-5 
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B^'rom tlie observatioas at Aden (see Group X. of tile Stations) we see that whilst 
at sea the mean of October is 79 to 80, it is 83-3 on laud; in June, the hottest 
month, the mean at sea and on land rises still 2 to 273 ° Fahr. In order to complete the 
varioas forms under which such thermical conditions axe felt I may add, besides 
some observations we made on the sea-water, also a few words about some of the 
conditions on hoard the steamer. 

October 13, in Lat. X. 14° 36', Long. E. Greenw. 42° 30', from, 4 '* to 5 *“ p.m., 
the temperature in the dining room of the P. and 0. Comp, steamer “Oriental” rose 
to 86 - 1 ; the iced water — a great luxury nevertheless, — was 72-5; claret 75 to 79 : 
champaign we had this day came up with the temperature of the store room, 82-4. 
At 6 '" 15” P.M., we made, as every evening, the last observations on the sea-water 
before the darkness set in, here so rapidly following sunset. The temperature of the 
Red Sea on the surface was 88° -6 Fahr.; water brought up by a cylinder with conical 
valves from a depth of 246 feet was 86-0.^ 


B. Bay of Bengal, from Madras to Qilcntta, March 1 st to 5 tli, 1855. 



Deck. 

Forotop. 

Dill'. 

30“ A.M. 

75-7 

75-6 

0-1 

2’‘ P.M. 

79-7 

77-0 

2-7 

gh 

75-7 

75. fj 

0-2 ® 


We see that some 50 feet produce a decrease for the mean of the day (this 
differing on sea very little from mean of SE. and 2 ’‘p.ii.) about twice as great as 
that produced by 300 to 400 feet of elevation, when stations both with their instruments 
at the ordinary distance from the ground are compared, as iu the preceding tables. 

Observations I had occasion to make on the gallery of Ocliterlony column at 
Calcutta in the hot season, end of March 1855, showed a decrease of 1 “ B'ahr. within 

' I may call attention to the remarkable fact that sea-water is very much wanner than the temperature of 
the air ; even at this depth it still exceeds in October by I’ahr. the mean of the air in June, the hottest month, and, l)y 
6° Fahr. that of the year. (The specific gi-uvity, reduced to (53%° Fahr., was on the surface I' (1307, at a depth of 
246 feet I'OSll.) Oar first official Report (reprinted in the Journal Asiat. Soc. of Bengal, 185,5), contains the details 
of our observations on our way out; a general comparison of the temperature and specific gravity will ho "given in 
comparison with the hydrographical observations on lakes, rivers, and springs, 

“ riie very small decrease in the evening appeared to coincide with the setting in of the sea-breeze. 
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50 feet; sometimes the decrease was more rapid still, though it naturally varied 
considerably on different days, particularly with the state of the sky.^ 

OOMPAEISON WITPI BUEOPEAN CLIMATE. 

Efo height in India is considerable enough to present a climate as cool as the 
European settlers are accustomed to from England; whilst, as we shall see, the highest 
peaks of the Himalaya reach up into elevations where their temperature has every 
chance of being as cold as any of our Alpine peaks. 

For facilitating the comparison with European climate Mr. Claishee, in his 
interesting report upon the meteorology of India, in relation to the health of the 
troops there stationed,® has calculated three tables, showing the height to which we 
should have to rise to meet Glreenwich temperature. 

The Grreenwich values are put together in the following table ; they are based 
upon the observations from 1841 to 1860. 


Temperature of - the Air in the shade. 
Greenwich temperature. 



Mean 

Mean 

Mean 

Absolute Extremes. 


Temperature. 

Maximum. 

Minimum. 

Maximum. 

Miliimuin. 

January 

CO 

00 

CO 

43-2 

CO 

CO 

7 

57-0 

4-() 

February 

38-4 

44-7 

33- 

2 

62-3 

7-7 

March 

41-7 

50-0 

35- 

3 

71-5 

13-1 

April 

46-3 

56-8 

38 

6 

79-0 

25 • 3 

May 

CO 

no 

64-4 

44 

2 

86-2 

28-3 

June 

59-2 

71-2 

50 

2 

94-5 

36 -2 

July 

61-9 

73-8 

53 

2 

93-3 

38-9 

August 

61-3 

72-8 

53 

4 

92-0 

40-0 

September 

56-9 

67-4 

48 

9 

86-4 

32-() 

October 

50-2 

58-3 

43 

■ 7 

81-0 

26-5 

November 

43-3 

49-3 

37 

•7 

66-3 

19-4 

December 

40-1 

45-0 

35 

•5 

62-8 

8-0 

Year 

49-2 

58-0 

42 

•3 

77-6 

23-2 


1 The ohservations in the free atmosphere made in the various balloon ascents show great irregularities 
still up to considerable heights. As one of the most remarkable I quote the last ascent of Mr. Glaishek in 1863 
(from “Les Mondes,” p. 636). In June he met with snow and crystals of ice at 16,000 feet, these clouds having 
a vertical thickness of 5,200 feet. 

- “Parliamentary Sanitary Eeports,” Vol. I., pp. 701 — 943. 
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The Iiidiaa tables are calculated for every two degrees of latitude; it is evident 
from a glance at the isothermal lines of the seasons that only for the months of 
the cool season the deviations from these “means of latitude” are not very great, 
since in this season, as with us in Europe, the average direction of 'the isothermal 
hnes is an east- westerly one; in the other seasons the distance from the sea- shore so 
materially effects altogether the course of the isothermal lines that this modification 
must be taken first of all into consideration, if an esthnate referred to a particular 
station should be made. As I explained aboye, these values cannot be understood as 
being the temperature of the free atmosphere, hut they are an estimate of the height 
at which a mountain system (for instance, as Dodabetta Peak, 8, 640 feet; the Nilgiris; 
Pedurn talle galle Peak, 8,305 feet, in Ceylon), would have the respecthe temperature 
close to the surface of the ground, viz. under conditions analogous to those at the 
stations made the basis for calculating these tables. 

The numbers given here refer especially to Indian stations, the northern 
regions of these tables being those of the Punjab, not the territories to the north of 
the Eastern Himalaya. 

For the special analysis of the different data from the Plimalaya, Tibet, and 
Turkistan, which is to follow the groups of the tropical regions, it was very important 
that the decrease of temperature with height in the Himalaya, the Karakorum, and 
Kuenliien had not to be calculated in connection with, the construction of the isothermal 
maps: as I had direct data for the beginning of the isothermal lines along the 
western and the eastern margin of these mountainous regions, the form of the dotted 
lines which I now have drawn across them could be obtained directly by uniting the 
terminal points. This circumstance is very valuable, too, when I come later to examine 
the influence which is exercised by the topographical formation (including vast 
plateaux, ridges, and isolated lofty peaks), and by the extent of the snowy regions, 
upon the alterations of the decrease of temperatiire^^with height. 



Means: Height of temperature = Grreemvich, at different parallelb of latitude. 


DECREASE OE TEMPERATURE WITH HEIGHT IN THE TROPICS. 


O 

CO 


as\ 

CO 


o 

CO 


to 


o o o 
p o o 

^ ^ 
xo oT 


o o o 
o o o 

p^ cp 

rH* C-f CtT 


o o o 
o o o 

CO CO 


o o o 
o o o 

P 

CO CO ^ 


o o 
o o 


C£D t'- 


o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

cp 


p 

p 





CO 

oT 

1 — r 

of 

of 

00 " 


of 

co" 

CO 


r-H 

rH 








o 

o 


to 


o 

o 

o 

o 

O 

O 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

O 


CO 

CO 

tH 

IH 

xa> 

o 


xH 

o 

IH 

rH 

p 

CO 

od' 

cT 

r-f 

r-T 

ctT 



00 

o 

od 

cd" 

00 



rH 

rH 

tH 









o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

' o 

o 

o 

o 

CO 

p 

CO 



t- 

p 

p 

tH 






od" 

o' 

»-f 

rH 

00 " 

tf" 

o' 

CO 

crT 

od 

CD 

od" 



rH 

rH 

rH 









o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 


p 

CO 


rH 

ip 


<p 

rH 




rX) 

00 

ctT 

o' 

r-f 

rH 

od" 

t-f 

CjO 

od" 

oT 

go" 

tn' 

od" 


ifH 

rH 

rH 










o 

o 

CO 


o 

o 

p 

ccT 


§5 


CD 

CM 


(M 


to 


o 

o 

o 

o 

O 

O 

o 

O 

o 

o 

O 

O 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

O 

o 

o 

CD 

p 

CD 

p 

00 

p 

q. 

p 

p 

q^ 

q 

p 


od" 

cjT 

cf 

rH 

cd 

od 


cd 


CD 

cd' 


cd'" 



rH 

rH 

rH 










CM 

CM 


o 

CM 


CO 



O 

o 

o 

o 

o 

O 

o 

o 

O 

o 

o 

O 

o 


o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

0 ) 




p 

00 

CM 

o 

p 


cq 

p 



to 

cd 

o' 

rH 

r-f 

d" 

cd" 


cd 


cd 

cd 

cd" 

cf 



rH 

rH 

r— l 

rH 










o 

O 

o 

O 

O 

o 

o 

o 

O 

O 

o 

o 

o 

4-1 

<1.1 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

<D 

tcj 

p 

rH 

ip 

rH 

rH 

CD 

Cf^ 

p 

p 


CD 

p 

CO 

hH 

cd 

cd 


rH 

rH 



d 

t'-'" 

cd 

d 

CD 

d" 



tH 

rH 

tH 

rH 






tH 




o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

CJ 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

c 

<U 

Pm 

p 


p 

rH 

OT 

p 


tp 

p 


*^1 

tH 

CO 


cT 

cd 

rH 

r-f 

o 


Ih" 

d 


cd" 

tH 

d 

cd'' 


rH 

rH 

rH 

rH 

rH 






rH 

rH 




O 

o 

O 

o 

O 

o 

o 

o 

o 

o 

o 

o 

O 

D 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O' 

0 ) 

p 


p 

p 

p- 

rH 

p 

p 

p 

p 

P- 

p 


to 

rH 

rH 

rH 

r-f 

cd 


d 

>..o 

d 

cd 

rH 

o'" 

cd" 


rH 

tH 

rH 

rH 







tH 

rH 



rCl 

. 4 J 

o 

u 


to 


o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

tH 

p 

p 

p 

p 

p 

rH 

p 

P 

p 


CO 

d 

of 

of 

r-f 

d 


d 

d 


cd 

rH 

r-H 

rH 

rH 


rH 

rH 






rH 

rH 


o 

o 

CO 


!=} 

o 


5-j Cg 

fli 
to 

<D 


|ZS 






CD 


i? r? 

tot) {-to f*^ 


-a) S I— a 


CD 
Cl 

M to 

cl 

tot) -<1 GO 




CD 

o 

tj 

O 


CD 

fjca 

i 

to 

O 


to 

CD 

I 

o 

<D 




..Jl 


Mean Maxima: Height of temperature = Grreenwich. at different parallels of latitude. 
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DEOBEASE OE TEMPEEATUBE WITH HEIGHT IN THE TBOPICS. 
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IX. THE PROBABLE CHANOxES OF THE WEATHER. 


Kules for weatlier.-Telegraphic communications used in Europe.-Pavourablo conditions to combinations in 

tlie ti’opics.—Meteorological offices. 


The considerable number of stations all over 


witli its telegraph 


lines, allows also to think of a practical qiiestion in addition to the scieiitific researches : 


these, however, here, as in every branch of natural |)hilosophy, must riuiiain the principal 
object even for the very purpose of occasional useful application. Now already many 
of the general laws are sufficiently known and the materials are complete enough to 
allow inductions as to the probable changes of the weather, and for India •especially 
about the beginning and end of the seasons. 


There are rules of ancient date in Europe as well as in Asia, not unfrequently 
coherent with remnants of earliest paganism, for connecting certain phenomena with 
tlie weather, an object of so great and varied importance. Till recently all that 
could be done — credulous deceptions and personal charlatanism excepted — was 
limited to tlie vague date of popular experience;’^ as series of such researches 1 can 
([note Dr. Eisenloher’s very interesting book^ on the rules for the weather, where, how- 
ever, liis analysis in general did not turn out in favour of these rules; most of them 
lie found arbitrary, many even decidedly wrong, others again of very Tinex|)( 3 cted 
boldness were found correct. 


‘ Eisenlohhb, “Untersuclmngen uber die Zuveiiiissigkeit und den Wertli der gebraucbliclien Wetterregelii.” 
Karlsruhe, 1847. They are based upon 54 years of observation at Karlsruhe. 

^ Amongst the best were those predicting the changes of weather from that in the direction of wind, and, 
indirectly therefore also combinations made with the phases of the moon. 
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THE PEOBABLE CHANGES OE THE WEATHEE. 


In connection with the detailed materials of positive observation which can be 
t'xa,niii.ied in many parts of Europe for half a century, another system has already 
1)0011 repeatedly tried, by combining them so as to allow one to judge for a year or 
two about the changes to be expected. But this too proved a failure. I particularly 
nllnde to the very positive predictions, by Mathieu de la Eeome, in the periodicals 
and ahuaiiaclis of France. An examination of his predictions for 1863 has been 
puhlislied by Leveeeiee, the Director of the Paris Observatory, in the “Moniteur;” 
the results JjEVEEEIEe obtains by the examination of the very same documents, the 
geaieral ohsca-vations continued since Saussuee’s beginning in 1796 , are quite unsatis- 
(’actory as to such predictions. The weather of the year now passed has sufficiently 
proved it in all instances where a critical decision could be expected, whilst in many 
other cases the coincidence cannot surprise, if we keep in mind that the prediction 
such as stormy weather coinciding with the equinoxial period has in itself nothing 
Bnr|)rising. At the same time, however, the care must be fully acknowledged which 
Mathieu and Leveeetee have taken to test every combination which might have 
1)0011 supposed to have any connection with the weather to come. 

The progress of modern meteorology has shown repeatedly that irregularities in 
inuiiy instances can he explained, when they are passed, from the registers we possess ; 
uihI, what is equally important, it results that the causes are not so distant in time 
and s])aco as at first might be expiected, but distant enough not to be at the time 
in sufiicieut quantity for general conclusions. 

Within moi.-o narrow limits, liowever, the use of the telegraph recently has proved 
itself of (luite unexpiected importance; it allows to know all around us — and the 
radius of this cii‘cle is rapidly increasing every year — those conditions of temperature, 
pressure, moisture, currents of the air, and state of the sky, which at once must a;ppeai- 
the most imjiortant to form an estimate of the alteration to he expected within tlie 
next time; and, indeed, even in Europie, where its situation within a region of so 
variable a climate the difficulty of such combinations is materially increased, 
already now the results obtained are of great scientific and practical value. 

Signals for storms by optical telegraphs had been used already for some time in 
America, but limited to this use only they could not define with sufficient accuracy 
the origin or the direction of the storms. Only when, on the proposal of 
the British Association of Science for 1859 , the detailed signals of Admiral 
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Fitzroy^ vere siwead by niimeroTis official establislimeiitB, tlie beneficial results at 
once became apparent. 


The (jaestions in reference to the phenomena along the sea-shores, especially in 
reference to rain, and to the outbreak and progress of storms, are very different ones 
for India from what they are for Europe. If, nevertheless, I add here some of the 
principal rules for "Western Europe, I do so since, as they refer to the climate we best 
know, their interpretation is at" the same time an asBistarice in finding out the leading 
rules for other climates. Such rules are with us; 

If the barometer has its average height or rises vhilst the thermometer sinks 
and the moisture of the atmosphere decreases, northerly wind or a decrease of wind 
and rain is to he expected. 


If the barometer sinks whilst the tliermometer rises and the temperaturB iiicrBUHes, 
southerly winds and rain are to be expected. 


Exceptions may take place if 


northerly wind and rain, pei“h.a].)s with 



tiling, 


are to he expected, for then tlio barometer only rises in conBeiiuenco of tlie change of the 
wind, as well as occasionally it Orlso muiy bo (bund rising with southerly winds if dry. 
If the barometer has been below its average tlio rise iiidicates a decrease of 


moisture and wind, also a northerly cliango of the wind. If it has been very low 
the first rapid rise is generally followed liy lieavy northerly winds. A gradual rise 
indicates the clearing up of the 'Weather, if at the same time tlio therniometor sinks; 
l)ut if this is not the case, if the temperature remains warm, the chance is that wind 
fiom the south sets in again and a prolongation of the bad weather is to bos (ixpcMitcd. 


' Admiral Fwziior, “Earometei' and Weather Guido,” London, 18(51, 4th edition. 

II is researches ■were followed hj numeroua detailed meteorological inquiries. Atnonfyst those recently puWiBbed 
I may quote: 

(r. 0. \uRNOJf. Inquiry into the Question, whether Exiccsa or IJeficieiioy oF Temporature (luring Part of the Yonv 
is usually compensated during the remainder of the same Year. 

Ihxaminatiou as to the truth of the Assertion that, wheri Movomher lias a Mean, d'eroperaturc alin vft the 
average, it is usually followed by excessive cold between the December and Miirch following, 
Manchester Literary and Philosophical Soc,, Jan. 12, ISd, Header, p. 211. 

Bim', on the Atmospheric Wave ol Jtovemher, which lie delinod as a gr^'^'-t rise of the atuiosprlicrc' running 
across the European continent from the If.W. to the 8.J1.; thes wind l.y wliich it is aceflinpiiuiwl is 
at right angles to tins line, its direction being from S.W. to N.E. (From a noti(-.(! 1 found in Mokino’h 
“Les Mondes,” June 2, 18(54.) There also a recent work of 8ir John Hbkb('hbiP,s and Mr. WmiAi 
“Conotations” are alluded to. 
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Occasionally bad weatber from the south which does not last long will not cause 
much depression because it is followed by a strong north wind; and, again, good weather 
with northerly wind may be observed exceptionally coinciding with a low barometer, 
if it precedes south wind, or rain of long duration. — -So far for Europe. 

In India the beginning and ending of the seasons, together with the variations 
along the coasts, can be made objects of positive inquiry of special importance. But 
when entering into such details it is necessary above all that the data upon which 
the conclusions are to be based should be comparable ; for temperature Sunrise and 
4'* p.M. are the two hours best to be proposed, for the barometer 10*' a.m. might be 
added. If only one hour should be chosen, in order to lessen the labour of telegraphic 
communication and also of comparison, 9’^ a.m. for Europe and 30“ a.m. for India^ 
could be recommended as corresponding approximatively to the mean of the day ; but 
this time has the disadvantage of a much more rapid change within a few minutes; 
in consequence, also, inaccuracy of the observer or the error of his watch is much 
more felt than if the two other epochs and both so near to the extremes of the 
day are chosen. At all events any combination for deducing results is * but of very 
little use,® if, as it even is done to the present day in the telegramms brought by our 
European papers, the hour is not the same for every place. 

Also the “rules of the natives” deserve attention; no doubt most of them are 
perfectly arbitrary, but, again, it is sufficient, if some at least call attention to 
conditions which otherwise might remain unnoticed for some time still. Those 
I got mentioned I chiefly found of some probability, if of a local character. They 
know how to estimate the setting in of a sea-breeze so many hours before, when the 
first changes in the direction or form of clouds have taken place. The track of 
' storms along the shores and inland is too well known and deserves attention. — A. late 
setting in of the monsun is considered to be followed by a dry season, an early 
monsun by a moist one; this, however, I could not prove from the analysis of my 
books of registers. — Quite correct I found, and coinciding with my observations, that 
the change in the wind into the monsun is generally first felt inland; that the cli6ta 

1 rivsrs, if their temperatures are to be compared, a.m. can be considered as next to the daily mean. 

^ I also detailed this in the ‘‘Astronomischen Nachrichten,” December, 1860, in my note on the ‘^Berechnung 
der mittleren Tagestemperatur.” In official publications the mean only is given, but too often it is the mean taken 
of whatever was written down; they cannot therefore be too carefully used in forming conclusions. 
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parsdt (the first rain in April and May) precedes in the interior by a certain time, 
variable with the topographical position, the setting in of the rainy season along the 
coasts. — That the ending of the rains is preceded by a very general frequency of 
thunderstorms is true, but this is a phenomenon too irregular in itself for guidance 
in drawing conclusions. 

In Europe the arrival of migratory birds is also frequently worth the observer’s 
notice, chiefly if their line of migration coincides with that of the predominant direction 
of the winds at this season; they then show that in the place whence they come 
the increase of temperature has begun to be felt; and an earlier increase of tem- 
perature can he expected also witli us. In India I could not observe migratory birds 
coming from great distances, some aquatic birds excepted, proceeding to the interior 
during the rains. Occasionally I saw in the Eastern Himalaya birds breeding there 
during the hot and rainy season of the plains, particularly of the genus of woodcocks, 
whicli, 1 wa.8 told, then entirely disappear from India, and only return^ in the cool season. 

Tlie boginniug and final setting in of the rains belong to tlje questions for which 
the answer may he expected ol)tainahle at not too distant a time, if carefully deduced 
from iiositive data of distribution of temperature and moisture, by comparing, from 
the books of registers, what has followed in jmeceding years under analogous con- 
ditions. In India the alteration being only the passing of one wind into another, 
this, as many aimlogous (|iu!stions, ai-e much more easily answered than in our European 
r(!gions, wIhiih; tlimate is so much more variable with locality. Even when limited to 
a naa-row i^om^ mid nearly to one lino, I could repeatedly form during my travels 
alnauiy, by the, telegriq)!!, a. vtay serviceable idea of some of the principal irregularities 
lieferthaud.-— Ill 1855, in the middle of August, the rainy season was interrupted in the 
North-west previiuajs, whicli iMterriiption lasted till tlie end of August. All this time the 
Brahman [iriests had performed all kind of ceremonies for softening Bhowani and other 
deities; tlie eauKo of it 1 could trace later from my books to a depression of temperature 
liy liailstoi-ms to the east of Jlindostan. This reduced the intensity of a moist monsun 
directed up tlu' valley of the (langes to keep the equilibrium— -as it otherwise is the 
usual course - -by rushing into tlie space of rarefied air produced by the vertical cur- 
rents ascending from the lieated plains. The ordinary state became soon restoied. 

When, a year later, near Ambala, on a similar occasion— delay in the setting in 

* For (lotailB of birds see Vol. IX. 
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of the cMta parsdt — I tried to explain the existence of such conditions to one of 
the priests, I unexpectedly found him intelhgent enough, and not less willing, 
to enter into what I detailed to him; I really was surprised by it, as I had a man 
before me so widely differing from all exterior type of European civilisation and 
marked as a high-caste native by his Brahminical cord ; but what finally came 
agreed with his extraction. “How useful,” he said, “when the Brahmans shall know 
thoroughly what the learned sahib has begun now to explain to me; we never shall 
commence our ceremonies before the proper time, and,” he went on quite earnestly, 
“our sacred power for man’s perfection will ^‘become but the stronger.” What could 
I say but, “Sirdr, Exactly.” 

A-lso the fasgusncy of hail-storms is one of the objects which to a certain degree 
can easily be combined with the exact knowledge of the distribution of temperature 
over a larger surface. In May 1855 I find an unusual number of hailstorms from 
almost every part of India in my books, especially from Bengal; on looking farther 
back I find them preceded by local comparatively narrow groups of very i-apid 
changes between cool and hot weeks (as chiefly in Calcutta from the beginning till 
about the 20th of May). Under such conditions the ascending current over the 
heated surface becomes the more rapid; the moisture is carried up into regions where 
its heat is lost equally by 'dilatation of vapour, as by evaporation of what has been 
brought up in a globular,^, or rather vesicular, state ; a formation of solid bodies of ice 
is the consequence, quite analogous to the sudden appearance of solid carbonic acid 
on the spot upon which it was poured out in a fluid state, in consequence of the very 
intensive evaporation.^ 

When examining now the thirty-nine books of Indian stations, it would be easy 
to find many an unusual meteorological change traceable to the causes around it ; but I 
think it is not necessary to enter into such details, not of httle extent if conclusive, 
to direct attention to the fact that proper combinations will allow one in many 
instances to form a predictatory opinion at least about periods not too distant. 
Many are the forms of comparison which might be employed; as one rapid and 

^ In the tropics, as well as with us, the hailstones are much below the freezing point when gathered rapidly; 
see Yol. V. for detailed observations. Electricity materially cooperates in their congelation into larger bo dies- 

In Europe also snoWy formed under analogous conditions into globular masses, can reach the ground before 
melting, particularly in spring; in the Alps it is not quite unfrequent, in the Himalaya I had no occasion to observe 
it. The last time I saw it take place was March 11, 1864, at home, all round the Jagersburg from Bamberg to Nurnberg. 
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plain, and saving at the same time the entering into further details as long as nothing 
of unusual character presents itself, I employed the graphical method for examining my 
manuscripts in the exploration of the causes of various meteorological irregularities. 

Suppose good means, based upon 5 to 6 years of observation, can be used for 
drawing a curve for the year, sufficiently detailed to allow the single days of the 
running month, the one to be examined, to be marked, it is evident that this will 
show at once whether the temperature does or does not correspond to its mean value. 
If the same construction of curves be made for several stations well distributed over 
India — and at present already we have a great number of stations' with more than 5 years 
of good observations — the oscillation of temperature^ is represented by the distance between 
the standard curve and the temporary one. An analogous construction is easily made 
also for the barometer, and the combination of both will present in many a case, if 
tested by expeirience from previous data, sufficient material for estimates, the better 
if signs for the wind, tlie rain, the sky, &c., are added. 

One or two ^^Meteorological Offices f well supplied with instruments, connected by 
telegrapliic lines, and provided with men for comparison and combination, might 
best be uBed as })rincipal places for every province. Por signals along the coasts, 
for navigation, what has been done in England is the best model. The principal 
(Jentral Office I shoidd think should be placed in a position like Agra or Ambala, not 
too close to the sea-shore, as are at present the observatories of the capitals, where 
the marine type of climate predominates too extensively, and where, very high storms 
cxceptt'd, the variation of the barometer is too small to allow of sufficiently recognising 
disturbances. Also tlie vicinity of the Punjab and Central India, where the more frequent 
alterations re(|uiro special local attention, would be in favour of a position in the interior. 

Altogether Indian climate is so much more regular than that of Europe, that 
some twenty to thirty olVuu^s would already prove very valuable, if well distributed over 
the })iminsula and gradually including the eastern shores of the Bay of Bengal, some 
localities from the Islands of the Indian Archipelago to the south-east, Aden, and 


> Thin will hav(^ tlio iinportaiico in India, whilst in Europe the atmospheric pressure must be more kept 

in. view, the final thormiciil causes being too distant and too unequally distributed. 

The progress of studying the interpretation of the materials so obtained might be much accelerated by Notes 
on the probable modifications” being sent about with the request that they might be returned with detailed 
explanatory remarks. 


20* 
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some of the telegraphic stations recently erected in the west. — Storms like that of 
hfovemher 5, 1864, which so unhappily approached even Calcutta utterly unnoticed, and 
was in consequence a visitation so much the heavier — are other inducements not 
to shrink from the difficulties of such attempts. Besides, Meteorological Offices have 
but once to be scientifically established and brought into co-operation, and they will soon 
teach themselves the rules for the progress of the work. — ^In Europe we should not 
even be placed equally well for such corresponding stations, for to the west - we 
have the ocean, and to the north and east the vast plains of Northern Asia 
will remain incomplete elements for a long time still ; the coasts of the Mediterranean 
would be about what we want to the south and south-east. Small as the region 
here circumscribed may appear, even the meteorological data as we possess them till 
now at least sufficiently show that the disturbing causes (the causes of the non- 
periodical variations) do not require to be sought, for Europe, much beyond these 

limits, since beyond them the type of the irregularities is no more the same. 

. » 

It was not without hesitation I entered into making propositions of this nature; 
for science also teaches best not to overrate the elements at hand. But the importance 
for health, not less than for every branch of practical life, derived even liom a very 
limited knowledge of the alterations in meteorological conditions, is so great, that it 
well deserves to be cultivated. 

In India the physical conditions, well defined seasons and uniformity over large 
surfaces, are certainly in our favour. It must not be overlooked, however, that the 
first researches of this nature will lead occasionally to expect the causes to be less 
complicated than they will turn out, and that some time will have to pass before 
sufficient basis is won for researches in India, in which, though favoured, we have not 
even European details to guide us. 






THE NUMERICAL TABLES OF THE INDIAN PROVINCES. 


The ten geographical groups formed. -Tabular amugement. - The provincial climate.— Meteorological part of the 

sanitary conditions and sanitaria. 


The stations I have arranged in geogra^Ucal group, according to the provinces 
indicated already on our Route-map hy dotted contours. Following the principal 
geographical features, they are larger than the ordinary political divisions and suh- 
divriions; therefore, besides not being so variable, they coincide better with the 
modifications of the physical character to be described. 

The number of the stations in India (not including the Himalaya and Tibet, but 
some stations of the southern regions being added for comparison) is 250 , and their 


distribution is the following: 

1. Eastern India; 1. Assam, 2. Khassia-hills 13 

2. Bengal and Bahar, and Delta of the Ganges and Brahmaputra 40 

3 . Hindostan: the upper Gangetic plain . . 28 

4. BanjIb, including the stations west of the Indus 25 

I 

5 . Western India: Raj vara, Gujrat, Kkh, Sindh 15 

( 3 . Central India: Berar, Orissa, Malva, Bandelkhand 20 

7. Southern India, Mountainous Districts; 1. Dekhan and Maissur, 2. Nilgiris 41 

8. Southern India, Coasts: Konkan, Malabar, Karnatik 28 

9. Ceylon 11 

10. Indo-Chinese Peninsula, Indian Archipelago, and China 29 


The resulting means are put together in a general synopsis on Hate I. of the 
Illustrations of the Indian Meteorology; and their graphical combination forms the 
object of Plates II. and III. 
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"Within tlie groups the stations follow each other alphabetically/ to facilitate the 
use of the registers. 

About the tabular arrangement of the numbers a few words will be sufficient. 

The longitude is referred to Taylor’s Longitude of Madras (= 80° 13' 56" E. of Gr.). 
The details of height are contained in Yol. II., only for some of the stations recently 
obtained I had to take the values (generally approximations) given together with the 
meteorological registers; they are marked as such by brackets. L.a. L.S. = Little above 
the level of the sea; for stations where detailed barometric registers had been kept 
also small elevations, otherwise indifferent, will be found added. Unless a station 
is marked in particular as a Hill or Mountain station, its height nearly coincides 
with that of the surrounding country. 

The time of olservaUon: the daily elements from which the means are deduced, as 
well as the years of the respective period, are indicated, the cases of imperfect 
information excepted. The period of years includes both terminal numbers. 

The temperature is the temperature of Eahrenheit in the open air in the shade, the 
mean corresponding to that of the twenty-four hours ^ — glare and reflected heat being 
excluded, as well as too close protection in verandahs. Sunrise (SE.) is the minimum of the 
twenty-four hours, occasionally only with a very small difference;^ 4^ f.m. is cooler than the 
maximum, but it approaches it sufficiently to be communicated separately. Where minimum 
and maximum had to be given on account of the hours not being precisely defined, 
they are the coolest and hottest hours, unless the use of registering instruments is 
specially mentioned. Temperatures “inside a house” are left out. In order to avoid 
an undue extension of the tables, the daily range, being the plain difference between 
the coolest and the warmest hours of observation, is not separately added. 

In the last vertical column the “general mean” was added where two and more 
years are at hand; if a month happened to exist but in one of the years, its value 
in the column of the general mean is put in a parenthesis. 

Corrections for reducing the monthly and yearly means to “true means,” could not 
be applied; besides, the non-periodical variations in the tropics being so much smaller, 
they are of little importance.^ 


^ In reference to spelling and alpTaabetically arranging see tlie introductory table^ ‘‘Alphabet used for Transcription.” 
^ Compare pp. 99 to 112. ® Compare p. 90. ^ Compare p. 121. 
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In forming' the arithmetical means 0*5 is piit = 0, not =:l‘0. A full number, as 
“ 90,” without a decimal following it, is not q[uite identical with “ 90 • 0,” the former mean- 
ing that no decimals are included from want of sufficient accuracy of the data, whilst 
in the latter case the decimal is 0. The ^4solated months” were included in the 
“general means,” unless, as very frequently indeed it was the case, their value had to 
he formed from a month not quite complete, though not without additional correction 
for the group of days wanting, , • i 

The absolute extremes I give for one or several stations in each of the groups 
are selected from the whole of the material before me, and I took care at the same 
time to chose such shitions as, from personal inspection or acquaintance with the 
observer, 1 had reason full to believe very accurate — a precaution the more neces- 
sary as for single readings the error of instrument or observation is more apparent; 
whilst for a longer series, especially if the instruments and the observers are changed, 
there is much probability of the means of the errors being considerably reduced 
at least, by their not having always the same sign. 

In comparing the extremes for various stations the duration of the observations 
is also of considerable influence. It is evident that their difference will increase with 
tlie number of years, but this is in general of greater importance for the temperate 
yiCnes than for the tropics.^ 

The thermometer in the sun^s rays is added in each group for some stations 
known as accnirate and sufficiently comparable from personal acquaintance with the 
observers and instrmnents; the numbers here given are the monthly mean of the 
reading of the exposed thermometer, at the time of its highest stand — days when no 
direct insolation took place being excluded. 

Every group is jireceded by an analysis of the provincial climated Climate, 
when carofully examinod, is so much varied, its description forms so important a part 
in every traveller’s report, oven if but too often concealed between many another kind 
of tliouglits and words, that the different regions we passed offered a vast field of 
inquiry, and many a result perhaps not without some theoretical or practical con- 

‘ India (oxcludiiiK tlw) Himdlaya) about 120° to 125° Fahr. can be considered as the absolute maximum, about 
25 ‘ to 20" Fahr. as tlio absolute minimum till now observed; these numbers are detailed and compared with 
extratropic, oliservationH, p. 119. 

^ Here also the respective provincial plates of the Atlas are quoted. 
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nection with the conditions of the resident. The numerical results of observations, 
however, will easily he recognised as more precise than any words can he, as soon as 
we have learned to appreciate their relative value hy science and experience. 

Grreat caution must be used in speaking of such data as do not allow of 
numerical comparison. A temperature of 90^^ along the coasts is easily described as 
being as intolerable as one of 110° in the Panjah, and indeed, I can add, justly, to 
a certain extent, since the coincidence with moisture may make one feel the heat much 
more. Details about storms, however, intensity of winds, obscurity in dust storms, &c., 
require personal inspection over various and extended regions to allow of one’s forming 
a judgment. A heavy storm in the tropics, a typhoon, is never reached by the wildest 
storm in the Panjab ; and, again, the heat experienced there is unknown ah over India, 
nearly over the globe. ^ From 1854 to 1858 our own travels and those of our assistants 
supplied me with a great variety also of descriptive data; for the years next preced- 
ing I got much information from the gentlemen whose names are connected with 
the stations, and by particular correspondence, from Dr. Buist, Dr. Campbell, 
Mr. Higgins, Mr. Hodgson, Col. Jacob, Greneral Thdiller, Col. Vetch, &c., &c. Also 
the newspapers presented many welcome details for previous periods — the more useful 
after personal visit had taught the interpretation; for, if not overrated, I found all 
correct when inquiring in loco; such phenomena are no objects for mystification or 
joke, for the writer as little as for the resident reader. 

The meteorological part of the Sanitary conditions especially depends upon 
temperature, moisture, malaria; the ordinary component parts of the atmosphere, 
oxygen, nitrogen, and carbonic acid, vary^ within limits so narrow, that their change 
cannot be expected sensibly to affect the human constitution, the modification of 
oxygen as ozone occasionally perhaps excepted. 

Food, mode of living, the construction of towns and habitations, their sewage and 
drainage* — these form another group of sanitary conditions eqnally important; hut 
here I limit myself to some remarks in connexion with climate, the more as these 

' See Group lY., “Punjab.” 

“ The ctenaical analysis of tlie atmospBere is contained in Vol. V. 

® Till now even the greatest towns, such as Calcutta, could but very insufficiently protect themselves against the 
mode of living of the native co-habitants, which produces an infection of the atmosphere of the most deleterious and 
repudiant character- Great measures were proposed to be taken before the setting in of the hot season of 1804, at 
least at Calcutta, bnt even there much resistence is feared from the natives. “Report on Food,” published for the 
medical Department, by Macphishson, Calcutta, 1868. 
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questions, and especially their relation to European residents, has so often been made 
the object of detailed reports.^ 

What, I think, I must especially allude to, is the circumstance that a temperature 
beyond a certain degree, though it may suit other races very well, is a limit to 
permanent settlement and colonization for Europeans; such was, I can say, more or 
less modified, the answer of by far the greater part of the gentlemen consulted, 
as well as my own and my brother’s reply,* when the various opinions were asked 
before the Parliamentary Committee. Railways may have an unexpected and considerable 
importance by their 'facihtating to settlers a change of climate more easily and more 
rapidly, when the health begins to become affected. Drainage, beneficial as it may be 
locally, always remains too much limited to become of general importance. 

As a temporary refuge for those who cannot reach home. Sanitaria in mountainous 
regions and on islands were established. 

In mil- Stations the elevation is one of the most effective causes for appreciably 
cooling the temperature, if it reaches a sufficient height; but below this, unless of the 
form of isolated mountains and ridges, its influence is felt but little, particularly in 
the hot season. In Maissiir, in the Dekhan, we have numerous instances of the heat 
becoming even more intensive on these plateaux than at the very level of the sea, 
where it is modified by a not too great distance from the ocean. I have taken care, 
however, to collect all the most recent data* in reference to the mountainous Sanitaria 
also to the south of the Himalaya, where their isolated position makes them more 
important ‘ than climate alone would. 

The decrease of atmospheric pressure is not yet considerable enough in any of 
Indian Sanitaria to exercise, as in the Himalaya and in Tibet it does, a very appreciable 
influence, except on delicate constitutions. 

Marine Sanitaria on islands^ as the maps of isothermal fines will show, may be 
expected to differ but little from the climate of the Indian coasts; places can be 

^ As the most recent general data I quote those contained in the Parliamentary publication Eeports from the 
select Committee on Colonization and SettlemenV’ 1858, in addition to those publications of the Commission on 
the Sanitary State of the Army in India” to which I have already repeatedly had occasion to refer. 

Also the ‘‘Medical Topographies,” &c., quoted in the tables of literature, are rich in details about the sanitary 
conditiona of various provinces. 

^ “Colonisation and Settlement,” Keport 5th, pp. 1 to 10. 

® Many of them only reached me at the end of last summer, and therefore could not be included in my 
“Numerical Elements of the Meteorology of India,” in the Transactions of the Royal Society. 
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found wliere, vritliout tlie means being cooler, tbe breezes are more regular and 
more refresbing and the atmosphere decidedly purer; malaria, if existing, can much 
more easily be removed where all around is the open sea, and no neighbouring 
tracts are to be feared equally jungly and deleterious as the one to be purified. The 
temperature may be said to remain throughout too warm for Europeans, and therefore 
relaxing, a few months of the cool season excepted. 

Gf the diseases frequent among the natives cholera ‘ and fevers are particularly 
dangerous. 

In loco every station complains more or less, but on a change of residence the 

remembrance generally becomes decidedly milder. When examining the Reports made 

to Parliament by the mihtary and medical officers of the Indian Army, we may be rather 

surprised that not one station is met with, I dare say, the reporters of which would 

not manifest certain tendency at least to show that in other regards neighbouring 

* 

stations or those of a different climatological character may be worse still; and if 
we consider that those who report are those who have suffered all the inconveniences, 
we can but acknowledge their courage; “jh souffre, mais je .ne me plains ;pas^'‘ is their 
devise, as long as it cannot he helped. But unless interpreted by one’s own experience, 
it might perhaps at first be understood too mildly before entering into the examin- 
ation of the numerical data of temperature and mortality. 

Statistical tables, including the diseases of various elements of native population 
could nowhere be found ; some numerical data I got for several towns are chiefly 
based upon the conditions of the Europeans. 

^ The most savage tribes are not those least suffering when it breaks out. In the Khassia Hills, wlia:‘e every 
corpse is burnt, it is done so rigorously that in the rainy season they absolutely conserve them in honey till the 
ceasing of the rain allows of the burning. (Compare Hooker, ‘‘Himalayan Journals,” YoL II., p. 276, and Emil 
ScHLAOiNTWEiT, “Buddhism in Tibet,” p. 269.) A few years ago (1855) the cholera, beginning close to Gherrapiinji, 
broke out with such violence, that many a body had to be thrown into the ravines, whence I succeeded in consequence 
in obtaining the first skeleton of this race. 



GEOUP L, EISTEM INDIA: 
ASSAM AND THE KHASSIA HELS. 



1. assIm. 


BSrpetah. 

GolagMt 

Nazimghat. 

Dibrug&h. 

Lakhimpiir. 

Sibstgar. 

Goalpto. 

Mangaldai. 

Tezpur. 

Gohixtti. 

Naugdng. 



Assim, by geographical position, is situated next to the northern limit of the tropical 
region. Though in other parts of India the same and even higher latitudes stiU show, 
with scarcely any modification, the full character of a tropical climate, we find in 
Assam, in reference to the Indian seasons and the monsuns, a remarkably cool winter 
without a corresponding excessive temperature in summer, and, what is more im- 
portant still, a marked alteration in the ordinary direction of the wind, which, how- 
ever, does not exclude a very great amount of rain. 

The most prevalent winds in Assam are those blowing down the valley in a 
north-easterly direction; this is another proof, as I shall have occasion to detail when 
examining the winds, that Assam in winter as well as in summer is cooler than the 
delta below it; whilst in the P^ab, exceedingly cool as it is in winter, the very heat 
of its summer months causes an inversion in the direction of the winds. 

For Assam the vicinity of the Himalaya and partly also of the Khassia and 
Naga Hills may have a sliglit influence on cooling the temperature and so favouring 
the direction of the wind towards the hotter region of the delta of Bengal; but for 
the cold season at least the north-easterly winds have a much more general cause. 
They are here the most northern limit of the periodical winds tending to restore the 
equilibrium of temperature and pressure between the tropical seas and the continent 
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surrounding them. In summer the south-west monsun exists also in Assam, bat in 
general is felt along the surface only as far as Bishnath. Brom there it seems to 
continue its course at some elevation above the ground ..on account of its very 
difference of temperature/ The direction of the clouds, as well as the considerable 
amount of precipitation during the rainy season, show it to exist there. 

The cool season here is characterized by the presence of heavy fogs. The 
beginning of their formation coincides with the minimum of temperature ' in the 
daily period; they continue for two to four hours depositmg a great quantity of 
moisture on trees, houses, and all similar prominences, and afterwards rise up 
as isolated cumuli. In consequence of the prevalent winds being hT.E. they have 
a decided tendency to occupy the south side of the valley. Small as may appear 
the surface actually covered by the Brahmapfftra,^ even if we include the lateral 
jhils the inundation of which depends upon the height of its water, there is no 
doubt,, if we watch the beginning of the formation of these fogs, that they are 
essentially generated along the bed of the river; also a well-marked haze is often 
seen resting over the river even long after the dissipation of the general fog. These 
fogs are more frequent in February than in January; in some years to such a 
degree that the monthly mean of February is even depressed under that of January. 

The hot season is less excessive in temperature and more frequently interrupted 
by rain than in India, even along the coast of Bengal; but the moisture of the 
atmosphere makes the heat more close and oppressive; the nights, however, are fre- 
quently enough comparatively cool and refreshing. 

The rains are of long duration: they often commence in March and last till 
about the middle of October; from May to September the rainy season is but little 
modified and the precipitation is very great. “In general,” says Dr. Leskie, a long 
resident of Gohatti, “the rains commence in April and May, with intervals of fine 
weather. During July, August, and September the heaviest showers fall, but even in 
these months there are dry days, and the rain seldom falls for twenty-four hours 
without intermission and scarcely ever for two days.” 

1 Compare for an analogous modification ia tlie direction of the hot winds of Hindostan, which I observed to 
take place after sunset, in Group /‘Hindostan.’V 

2 The total surface of Assam, as limited hy Sadia and Goalpara occupies an area of 30,000 square miles with 
an average breadth of about sixty miles, whilst the general breadth of the Brahmaputra scarcely reaches two miles, 
even including the cMrs^ or sandy moveable islands. 
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The healthiness as well as the diseases-^ vary considerably with the seasons; the 
beginning of the rainy season, and occasionally the period following its end, are, as 
everywhere in the tropics, the most unhealthy times of the year; fevers, often of a malignant 
character, prevailing. In the cold season, chiefly about the end of January, catarrhs, 
affections of the throat and the lungs, are prevalent, also leading to bronchitis. 
Cutaneous ulcerations are also very numerous with the natives, especially at the begin- 
ning of the hot season. Dysentery is not unfrequent; with the nati'^s its cause is but 
too often an indulgence in opium, in which also many of the women partake.® For 
Europeans fever is the disease to which they are most exposed. 

In reference to cultiv ation the Assam climate may be quoted as especially 
favourable for tea plantations. About 1830 Mr. Deuce first discovered the tea 
plant in an apparently wild state, at all events perfectly unknown to the present 
generation of inhabitants; in 1855 and 1856 I found tea plantations existing already, 
successful but very small. On the hill near Tezpur, figured in the Atlas, where my 
tent was pitched, I still could point out tea plants in the jungly wilderness ; and now all 
these hills in sight are covered with plantations; in 1862 the commissioner kindly wrote 
to me from Oohatti, that the ground cultivated with tea amounted to 654 acres, the 
quantity of tea obtained to 193,900 pounds, of the value of 72,800 rupees, corresponding 
to a return of nearly 25 per cent. — Also all over the southern parts of the Himalaya 
a most successful cultivation of tea has been rapidly effected; there climate is more 
favorable still; for, in Assam, though the monthly means, as we have seen above, 
remain cooler than might be expected for this latitude, when compared with regions 
fartlier to the west, the absolute extremes remain tropical enough in summer. 

Earthquakes are frequent in Assam, chiefly in November, December, and 
January, when I, too, had occasion to observe several shocks along the right bank 
of the Brahmaputra. Also in the meteorological registers I found them regularly 

^ Details about the diseases are to be found in: Leslie’s “Account of the Diseases of Gowh^tti;” McLeod’s 
“Topography of Bislmath;” and McCosh’s “Topography of Asam;” as well as in Eobinson, “Descriptive Account 
of Aeam.” 

^ Before the introduction of the government opium from Beng&l, opium was very generally cultivated by the 
natives ; they used to collect it by wiping the heads of the poppy, some days after incisions had been made, with rags, 
which when the draught was to be prepared were stewed in a little hot w^ater. Major Vetch was hind enough to 
add to rny collections some specimens of these rags he had kept. 



168 GEOUP I., BASTEEN INDIA: 

noted; the natives considered them to be, connected with meteorological phenomena— “at 
least,” as they told me, “with the dissolving of fogs.” The Europeans but too generally 
think of atmospheric pressure being affected simultaneously ; but the most careful 
examination did not allow me to discover a connexion. 

The details I shall give in the geological volume; here one result only, unexpected 
for me, may be mentioned as being occasionally an assistance not indifferent for judging 
of the connection^with atmospheric changes, if any should exist — mean the velocity 
of the propagation of the shocks. In the alluvial soil forming the surface of the valley 
of the Brahmaputra in its full breadth, from the Himalaya to the Khassia and Naga 
mountains, with a granitic base below it and isolated granite hills, the propagation is 
decidedly less rapid than that of sound. I had three times occasion^ to hear the horrifying 
shouts from a village where a shock had been felt, before the shock reached my 
encampment; a comparison of the distance and time gave about 1,000 to 1,005 feet 
in one second, when I adopted Hbwton’s value for sound = 1,140 feet in one second; 
the temperature was 62° Eahr. 

I may be allowed to add here that the observation of sound only allowed 
of my estimating the propagation when my position was in the line of the propa- 
gation, the waves coming towards me ; in the direction at right angles to it, the neigh- 
bouring places felt the shock simultaneously with me; in fact what I observed may 
perhaps best be compared to a stream rushing forwards with a breadth not well 
limited and with an intensity decidedly decreasing towards its lateral margins, but not 
in its longitudinal direction. 

The absolute extremes of temperature, given here are those communicated 
for Grohatti in Dr. Leslie’s “Account of the Diseases at Gohatti.” 

The mean insolation is deduced from the observations made by myself and 
my assistant Lt. Adams, together with Mr. Simons, 1855 to 1856; from October to 
December it is decidedly more powerful than might be expected from the elevation 
of the sun; atmospheric humidity in transparent state and the hibernal distance of 
the sun materially increasing the effect of the sun’s rays. 

1 For details see Vol TL, Geology. 

2 As the value now best defined for the velocity of lights 41,549 geogr, miles (1 = V 15 degree = 4 nautical miles) 
per second, is adopted. For details see ’Humboldt, ‘‘Kosmos,” Tol. Ill, p. 92. 
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Absolute extremes* at Grobatti. 


Months. 

Extremes. 

Months. 

Extremes. 

Min. 

Max. 

Min. 

Max. 

January 

48 

73 

July 

76 

88 

February 

48 

80 

August 

74 

91 

March 

52 

90 

September 

70 

90 

April 

60 

90 

October 

67 

87 

May 

60 

92 

November ..... 

58 

81 

June 

70 

91 

December ...... 

49 

73 


Br. Leslie states that at Bishnatb and Sombatb the tliermometer has been more 
than once seen at 45® Fahr. in the cool season, and 98® Fahr. in the hot season. 


Mean Insolation at G-oh&tti, 1865 to 1856. 


January . . . . 

86 

July 

107 

February . . , . 

92 

August 

98 

March 

. . 100 

Septetober . . . . 

106 

April 

. . 104 

October 

109 

May 

. . 104 

November . . . . 

104 

June 

106 

December . . . . 

100 


Plates to he compared: Aspect of Central Assam, with a heavy rainy storm over- 
hanging the valley of the Brahmaputra. Part III., No. 20. 

A Morning in the cool Season in Assam, river view, near the southern end of the 
Molmg ^Hills. Part IV., No. 21. 
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BiEP^lTAH. 

Latitude North. Longitude East Green. Height. 

26° 18 91° 0' 100 feet 

1850-2. Approximated means, communicated by Col. Jenkins. 
ScHLAGiNTWEiT, Met. Mscr., Vol. 16. 



1850 

1851 

1852 

General mean. 

JMontJas. 

Mean of the month. 

January ' 

• « * * 

62-5 

62-0 

62-2 

February 

.... 

64*5 

68-0 

66-2 

March 

.... 

72-0 

70-0 

71-0 

April 

.... 

76-0 

75-5 

75.7 

May 

.... 

78-5 


78-5 

June 

.... 

80-0 


80-0 

July 

» 

82-0 


82-0 

August 

.... 

83-0 


83-0 

September 

.... 

82-5 


82-5 

October 

.... 

88-5 


88-5 

November 

70*5 

71-5 


71-0 

December 

64*5 

66-0 


65-2 

Year 

.... 

75-6 


75-5 


Mean of the seasons and of the year. 


Dec. to Fehr, 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

64-5 

75-1 

81-7 

1 

80-7 

75-5 
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DibeugIeh. 

Latitude North. Longitude East Green. Height. 

27°32'-0 ^ 94°57'-6p 396 feet 

1851, Journ. As. Soo., 1852. 

1853, Isolated mouths by Camplin: SB..; 9*^50“; 12; 2; 4; SS. 

1853-5, Higgs, very carefully put up: SR.; 12; 4; SS. 

SCHLAGIOTWEIT, Met. Mscr., Vol. 15. (Compare Lakhimpur), also BaroE, Lean, and Moia had periodically cooperated 

in making these observations. 


Months. 

1851 

1853 

1854 

1855 

General 

mean. 

Mean of 
the 

month. 

SE. 

4*' P.M. 

Mean of 
the 

month. 

SR. 

P.M. 

Mean of 
the 

month. 

SR. 

4*^ P.M. 

Mean 
of the 
month. 

January 

63-6 

47-0 

61-9 

54-4 

66-1 

77-2 

71-6 

.... 

.... 

.... 

62-2 

February 

63-7 

56-6 

71-6 

64-1 

49-7 

75-1 

62-4 

60-8 

66-3 

63-5 

63-4 

March 

73-1 

69-2 

79-8 

74-5 

57-6 

80-5 

69-0 

64-0 

73-1 

68-5 

71-3 

April 

73 • 5 

64-1 

80-6 

72-3 

64-3 

82-2 

73-2 

69-1 

74-4 

71-7 

72-7 

May 

76-2 

67-7 

84-8 

76-2 

.... 

.... 

.... 

76-1 

81-7 

78-9 

77-1 

June 

80-4 

74-2 

86-8 

80-5 

.... 

.... 

.... 

78-4 

84-0 

81-2 

80-7 

July 

85-4 

75-2 

87-6 

81-4 

.... 

.... 

.... 

80-2 

88-3 

84-2 

83-7 

August 

82-2 

73-4 

89-1 

81-2 

80-6 

83-8 

82-2 

79-2 

84-2 

81-7 

81-8 

September 

.... 

74-2 

79-6 

76-9 

80-2 

85-2 

82-7 

79-9 

87-2 

83-5 

81-0 

October 

• • • • 

66-6 

82-0 

74-3 

74*9 

80-0 

77-4 

72-1 

81-8 

76-9 

75-6 

November 

.... 

56-0 

73-5 

64-7 

66-9 

72-0 

69-4 

63-1 

72 -2 

67-6 

67-4 

December 

« « 4 

49-2 

72-2 

60-7 

57-4 

68-9 

63-1 

.... 

.... 

.... 

61-0 

Year 

.... 

.... 

.... 

71-8 

.... 

.... 



.... 

.... 

73-2 


Isolated months (means), by Camplin. 1852 1 November 67 '8, December 59‘3; 1853: Jan. 59 ’3, Oct. 73-7. 

General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept- to Nov. 

Year. 

'62-2 

73-7 

82-1 

1 

74-7 

73-2 


22 * 
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GoalpIra. 

Latitude North. Longitude East Green. Height. 

26“11'>0 90°36'-6p ^ 120 feet 

1850-4. Harris, Redsdalr, and their native Assistant, SH.; 10; 4; SS. 

For 1851 from April I had to take tbe means from the Asiatic Journal 1852, which seem based on SR. and 4** p.m. 

ScHiiAGiNTwniT, “Met. Mscr.,” Vol. 16. 



1851 

1852 

1853 

1854 

General mean. 

Months. 

SR. ^ 

4*^ P-M. 

Mean of 
the month. 

SR. 

4*^ P.M. 

Mean of 
the month. 

SR. 

4*' P.M. 

Mean of 
the month. 


4*^ P.M. 

Mean of 
the month. 

January 

57 

69 

63 

56 

68 

62-0 

55 

66 

60-5 

61 

74 

67- 

5 

63-2 

Eebruary 

59 

71 

65 

62 

76 

69-0 

62 

77 

69-5 


• • 



67-8 

March 

65 

84 

74-5 

65 

77 

71-0 

65 

88 

76-5 

64 

82 

73 

0 

73-7 

April 



77-6 

70 

84 

77-0 

74 

91 

82-5 

70 

80 

75 

•0 

78-0 

May 



79-3 

75 

84 

79-5 

76 

89 

'82-5 

76 

83 

79 


80-2 

June 



79-9 

77 

83 

80 

77 

83 

80-0 

78 

81 

79 


79-8 

July 



81-3 

78 

82 

80 

80 

85 

82-5 

80 

84 

82 


81.4 

August 



81-8 

79 

85 

82 

79 

84 

81-5 

79 

83 

81 


81-6 

September 



82-1 

77 

82 

79-5 

78 

84 

81-0 

79 

85 

82 


81 -1 

October 



77-9 

74 

83 

78-5 

73 

83 

78-0 

75 

84 

79 


78-5 

November 



71-6 

64 

75 

69-5 

65 

75 

70-0 

68 

75 

71 

5 

70-6 

December 



65-8 

59 

71 

65-0 

58 

72 

65-0 

59 

69 

64 

0 

64-9 

Year 

for 

1851: 

75-0 

for 

1852: 

; 74-4 

for 

1853: 

1 

: 75 • 8 



1 • 

• 

75-1 


Isolated months (means). 1849^: Dec. 62; 1850: Jan. 60, April 75'5. 
General mean, of the season and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

65-3 

77-3 

80-9 

76-7 

75-1 







Latitude North, Lougitude East Green. Height. 

26= 5'. 8 9r43'-8|2 134 feet. 

1850-6. Simons, Tery detailed. SR; 10; 4; SS.; 10. “Met. Mscr.,” Yol. 16.) 

The months wanting for 1851 had been sent away by the medical board to be published in the Asiat. Soc. Joum. for 1852; but there the means for warmer 

months are, by an improper combination of the hours, much too hot. I have omitted them. 
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OEOUP I., EASTEEN INDIA: 


G-olaghat. 

Latitude North. Longitude East Green. Height. 

26° 33' 93° 58' 350 feet 

1851. Communicated by Col. Jenkins, SB., 4. 

ScHLAaiNTWEiT, “Met. Mscr.,” Vol. 16. 


1851 

1851 

Months. 

SR. 

B 


Months. 

SR. 

4'* 

Mean. 

January 

47 

72 

59-5 

July 

74 

95 

84-5 

February 

46 

77 

61.5 

August 

78 

92 

85-0 

March 

59 

84 

71-5 

September 

76 

90 

83-0 

April 

64 

89 

76-5 

October 

7IV2 

87 

79.2 

May 

69 

90 

79-5 

November 

54 

78 

66-0 

June 

74 

89 

81-5 

December 

44 

76 

60-0 







Year 

74-0 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sepi to Nov. 

Tear. 

60-3 

75-8 

83-7 

76-1 

74-0 
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L1khimp5r. 

Latitude North. Longitude East Green. Height. 

27° 31' 94° 55 410 feet 

1851. Communicated hy Mr. Bbtjoe, SR. and 4. 

In a temporary settlement on the right shore of the Brahmapiitra (about opposite DihrugSrh; the means of the 
seasons very vrell agree with those of DihrugSrh). (Schlagin'tweit, “Met. Mscr.,” Vol. 16.) 


1851 

1851 

1851 

Months. 

SR. 

4 I 1 

Mean. 

Months. 

SR. 

4h 

Mean. 

Months. 

SR. 

4h 

m[ 

January 

53 

69 

61-0 

April 

66 

81 

73-5 



. • 

.... 

February 

55 

70 

62-5 

May 

66 

93 

79-5 

November 

53 

.79 

66-0 

March 

62 

75 

68-5 

June 

72 

92 

82-0 

December 

48 

77 

62-5 


Mean of the seasons. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

62-1 

• 73-8 


.... 

.... 


MiNGALDij. 


Latitude North. Longitude East Green. Height. 

26° 24' 92° 1' 155 feet. 

1851-2, Communicated by Col. Jenkins. Means of Daily Extremes. 
ScHLAGiNTWEiT, “Met. Mscr. Vol. 16. 



1851 


1852 

May 

80 

September 

81-5 

January 

66-5 

June 

79-5 

October 

78-5 

February 

69 

July 

82-5 

November 

71-5 

March 

70 

August 

82 

December 

64-5 

April 

77 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May, 

June to Aug. 

Sept, to Nov. 

Year. 

66-7 

75-7 

81-3 

77-2 

75-2 
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GEOUP L, EASTEEN INDIA: 


. IsfAUG6NG. 

Latitude North. Longitude East Green. Height. 

26° 21' 92° 49' 250 feet 

1851-4. Mueeay; only approximate means from extremes. 

ScHiAGiirTWEiT, “Met. Mscr.,” Vol. 16 . 


. Months. 

1851 

1852 

1853 

1854 

General mean. 

Mean of the month. 


.... 

59-5 

58-5 

66 

61-3 


67 

68 

66 

64-5 

66-4 

March. 

72 

71 

73-5 

71-5 

72-0 

April 

75 

75-5 

79-5 

75-5 

76-4 

May 

78 5 

81-5 

82 

82-5 

8M 

June 

81 

84 

85*5 

83 

83-4 

July 

83-5 

82 

85-5 

85 

84-0 

August 

83-5 

85-5 

83-5 

85 

84-4 

September 

83 

82-5 

. 82-5 

85 

83-2 

October 

78-5 

76 

78 

82 

78-6 

NoYember 

70-5 

69-5 

69-5 

.... 

69-8 

December 

63-5 

63 

64 

— 

63-5 

Year 

.... 

74-9 

75-7 

— 

75.3 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

\ Year. 

63-7 

1 

76-5 

83-9 

77-2 

75-3 
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NAZmUAGHiT. 

# 

Latitude North. Longitude East Green. Height. 

26° 52' 94° 42' 400 feet 

1840-2. Mastbbs. Calcutta Journ. Nat. Hist. IV., p. 438. SR.; 2; SS. 

The same observations are also contained in Dove’s Temperaturtafel, 1840, pp. 196-7, under the name Nazera. 


Months. 

1840 

1841 

1842 

General mean. 

Mean of the month. 

January 

58-9 

61-3 

61-1 

61-4 

February 

64-4 

63-7 

64-6 

64-2 

March 

71-2 

66-3 

66-6 

68-0 

April 

74-2 

70-7 

71-2 

72-0 

May 

79-2 

76-0 

80-0 

78-4 

June 

81-0 

81-7 

81-8 

81-5 

July 

84-5 

83-0 

80-7 

82-7 

August 

83-1 

81-0 

81-8 

82-0 

September 

80-9 

81-7 

82-6 

81-7 

October 

79-1 

76-1 

76-2 

77-1 

November 

67-4 

67-5 

67-2 

67-4 

December 

' 60-4 

60-9 

60-0 

, 60-4 

Year 

73-7 

72-5 

72-8 

73-0 


General mean of the seasons and of the year. 


Dec. to Febr, 

March to May. 

June to Aug. 

Sept, to Kov. 

Year. 







82-1 


75-4 


73-0 
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GROUP L, EASTERN INDIA: 


SlBsiOAR. 

Latitude Nortli. Longitude East G-reen. Height. 

27° 2' 94® 39' 370 feet 

1851, Joum. As. Soc., 1852. Probably these values are the mean of Extremes. 
1852-4, Johnstone, SE.; 10; 4; SS. 

ScHLAGiNTWEiT, “Met. Mscr.,” Vol. 15. 


Months. 

1851 

1852 

' 

1853 

1854 

General 

mean. 


SR. 

4** E.M. 

Mean of 
the 

month, 

SR. 

4^ P.M. 

Mean of 
the 

month. 

SR. 

4** P.M. 

Mean of 
the 

month. 

January 

60-0 

52-7 

67-0 

59.8 

52-1 

64-5 

58-3 

53-6 

71-9 

62-7 

60-0 

February 

62-3 

63-6 

72-4 

68-0 

59-0 

70-8 

64-9 

56-9 

69-6 

63-2 

64-1 

March 

70-5 

62-5 

72*7 

67-6 

63-2 

77-3 

70-2 

62*6 

75-6 

69-1 

69-3 

April 

72-8 

66-9 

80-5 

73-7 

69-3 

80-6 

74-9 

• • • . 


. ■ • • 

73-8 

May 

77*6 

75-2 

82-4 

78-8 

72.7 

83-0 

77.8 

74-9 

81-1 

78-0 

78-0 

June 

82-6 

78-3 

84*8 

81-5 

78-8 

87-2 

83-0 

79-4 

85-8 

82-6 

82-4 

July 

84-4 

79-2 

85-0 

82-1 

80-5 

87-7 

84-1 

79-6 

87-8 

83-7 

83-6 

August 

84-1 

80-3 

88-5 

84-4 

79-1 

84-8 

81-9 

80-4 

86-6 

83-5 

83-5 

September 

84-1 

77-9 

86-5 

82-2 

80-9 

84-0 

82-4 

78-8 

89-1 

83-9 

83-1 

October 

79-2 

73-7 

83-7 

78-7 

72-6 

82-6 

77- 6 

73-3 

82-5 

77-9 

D 

78-3 . 

November 

71-4 

62-5 

74-5 

68-5 

62-6 

73-5 

68-0 

66-0 

74-7 

70-3 

69-4 

December 

65-8 

54-7 

68-3 

61-5 

52-3 

70-3 

61-3 

55-8 

68-7 

62-2 

62-4 

Year 

74-6 


1852 

: 73.9 


185J 

5: 73-7 



/ « * • 

74 0 


Isolated months (means), included in the general mean, 1850: Nov. 69, Dec. 61; 1851 (by Johnstone): Jan. 59 3, 

Febr. 62 1, Oct. 78 1. , 

General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

62.2 

73-7 

83.2 

76-9 

74.0 
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TiizpuR. 

Latitude North. Longitude East Green. Height. 

26°34'-6 92°46'-8p 278 feet 

1851-5, Bbuce, Haeet. SR.; 10; 4; SS. 

SoHLAGrNTWEiT, “Met. Mscr.,” Vol. 16. 


Months. 

1851 

1852 

1853 

1854 

1855 

General mean. 

SR. 


Mean of 
the month. 

SR. 

Pm 

xs 

Mean of 
the month. 

SR. 


Mean of 
the month. 

1 


Mean of 
the month. 

SR. 

pi 

Mean of 
the month. 

Jan. 

52-2 

73-7 

62-6 

50-1 

69-2 

59-6 

50-1 

71-5 

60-8 

50-1 

69-0 

59-5 

45-1 

67.0 

56.0 

59-7 

Fehr. 

57-6 

72-7 

65-1 

58-8 

75-7 

67-2 

54-5 

75-7 

65-1 

56-2 

65-2 

60-7 

55-3 

66.6 

60. 9 

63.8 

March 

63-7 

81-6 

72-6 

59-5 

78-3 

68-9 

66-5 

79-5 

73-0 

56-2 

77-3 

66-7 

56-4 

76.7 

6.5 

69.5 

April 

66-5 

84-5 

75-5 

67-3 

83-4 

75-3 

71-5 

91-5 

81-5 

64-3 

80.0 

72-1 

65-2 

71.2 

68.2 

74-5 

May 

73-1 

83-6 

78-3 

73-6 

86-3 

79-9 

75.7 

91-2 

83-4 

70-3 

81-9 

76.1 

72-8 

80.8 

76.8 

78-9 

June 

76-9 

85-9 

81-4 

77-6 

90-1 

83-8 

78-1 

90-6 

84-3 

76-1 

85-2 

80-6 

76.6 

83-4 

80-0 

82-0 ! 

July 

81-0 

87-0 

84-0 

• « # « 

« <1 « # 

• • • • 

81-9 

86-4 

84-1 

76-7 

87-0 

81-8 

78.1 

87.2 

82.6 

82.7 

Aug. 

80-5 

86-5 

83-5 

* • • « 

.... 

.... 

75-4 

84-7 

80-0 

76-2 

82-2 

79.2 

78.0 

87-3 

82.6 

81.2 

Sept. 

77-6 

87.5 

82-5 

77-5 

87.1 

82-3 

73.8 

84-6 

79-2 

77-8 

86-8 

82-3 

75-6 

85.4 

80. 5 

81. 3 

OC5t, 

73-4 

83-5 

78-4 

72-0 

85-1 

78-5 

70-8 

82-9 

76*8 

68-7 

80.0 

74.3 

70.4 

83.8 

77.1 

77-0 

Nov. 

61-1 

78-1 

69-6 

58-9 

77-9 

68-4 

57.5 

67 • 3 

62.4 

61.8 

83-0 

72.4 




68-5 

Dec. 

56-2 

72-3 

64-2 

53-1 

71-2 

\j<j yt: 

62-1 

53.7 

68-0 

\j<0 ‘asr 

60-8 

VA V 

51-6 

U V-/ 

69.4 

60-5 

50.5 

68.3 

59-4 

\JXJ iJ 

61. 3 

Year 


74-8 





74.3 


72-2 




73-4 









i. wiy-x • 





Isolated months (means), included in the general mean. 1850: Oct. 77-2, Nov. 69*9, Dec. 61 'O; 1866: July 80-8 

Aug. 81 '2. 

General mean of the seasons and of the year. 


Dec. to Fehr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

64.6 

74.3 

82.0 

75.6 

73.4 


23 * 
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GROUP L, EASTERN INDIA: 


2. THE KHASSIA HILLS. 

ChEREAPi5nJI. SniLLONG. 

The climate of the hilly ranges along the left side of the Brahmaputra valley, 
the Garo, Khassia, and ll%a Hills, varies considerably for the different parts with 
the elevation; the inhabited places are included, on an average, between 4000 to 
6000 feet. 

The observations at Cherrapiinji compared with those of Silhet give 300, com- 
pared with Gohatti 335 feet, for the decrease of 1® Fahr. 

The cooi season in the higher elevations is remarkably pleasant, but from April, 
when the rainy season begins with a violence unknown in any other place on the 
globe, the southern border of the h i lls is , in a most unfavourable climatological con- 
dition. Without entering into the details, which wiU form the special object of an- 
other part of this volume, I may mention here that the average annual amount of 
rain reaches 600 to 620 inches; in June occasionally 8 to 10 days are found noted 
in my registers as rain without any interruption, day and night ; the q^uantity of rain 
is the greatest in the afternoon and, particularly, in the first hours of the night. 

From the middle of October there is generally no more rain at all, but the 
moisture is nevertheless very great; also hazy fogs are frequent, and heavy dews fall 
every morning. 

ihe observations here communicated chiefly refer to Cherrapiinji, representing 
with little variation all the southern margin of these hills; but also in the very 
centre of this mountainous region, though the rain is reduced to about one- third or 
even one-fourth, the dampness is still excessive throughout the year. The decrease 
is but little more rapid in the cool season when calculated from comparison with 
a lower station in Assam, and more slow in the rainy season, when deduced from 
Bengal as well as from Assam. 

The valleys ^very steep narrow cuts— ^are very hot in summer; in winter they 
rae occasionally swept by gales of cold wind felt as far down as Silhet. 
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A, Absolute extremes at Cherrapunji. 
From observations by Dr. Fletcbeb, 1853-1855. 



Extremes. 

Months. 

Extremes. 

Months. 

Min. 

Max. 

Min. 

Max. 

January ..... 

44 

61 

Jtdy 

63 

80 

February . . . . 

44 

70 

August 

63 

84 

March ...... 

51 

74 

September . . . 

61 

74 

April 

61 

74 

October 

60 

74 

May 

62 

76 

November .... 

51 

70 

June ....... 

62 

74 

December .... 

44 

64 


£. Mean Insolation at Cherrapunji. 

From observations by Dr. Fletohbe, 1855. The instruments were carefully put up, and compared 
by me in September. The insolation is very low throughout the year in consequence of aconsider- 
able amount of moisture in condensed form floating in the atmosphere. 


January 

70 

July 

92 

February 

75 

August . 

86 

March 

78 

September 

82 

April . 

87 

October 

79 

May 

89 

November 

rrr* 

June 

87 

December 

1 



182 GEOUP I.J EASTEEK INDIA: 

0hbeeaei5nji. 

Latitude NojtL Longitude East Green. Heiglit. 

25°14'-2 9r40'-5p 4,126 feet 

1832-6. Approximate means. Tayioe, “Topography of Dakka,” Calcutta, 1840, p. 16. 

1851, from July to October, based on Oldham’s “Most careful observations at 3; 9; 3; 9.” “Geology 
of the Khasi Hills,” Appendix. — Observations by Dr. Eayebe; they vrere made at SR.; 50; 12; 
2** 40; 4; SS., therefore his “means” are naturally too hot; they are contained in As. Journ. 
1852; as I had not the original details, I have left them out. 

1852-5. ELErOHBE. SR.; 10; N*; 2^ 40'; 4; SS. SoHtAGm-TwsiiT, “Met. Mecr.,” Vol. 17. 

1859-60. Observations by Dr. Dillon, Pari. San. Rep., Vol. 11., p. 148; at SR., 10; 4; 10; the mean 
being take from all these hours together makes it several degrees too "warm; this I found also 
confirmed by a comparison with the hourly observations I had occasion to make there in 1855. 
1859-60. Means without detail of hours. Pari. San. Rep., Vol. II., p. 148. 


Months. 

, 

1851 

1852 

1853 

1854 

1855 

General mean. 

Mean of 
the month. 

SE. 


Mean of 
the month* 

SR. 

PM 

Mean of 
the month. 

SE. 

Ph 

Mean of 
the month. 

SE. 

PM 

Mean of 
the month. 

January 


49-9 

57-2 

53-5 

45-8 

52-5 

49- 1 

50-0 

59-1 

54-5 

46-8 

53-2 

50-0 

51-8 

February 


52-0 

60-4 

56-2 

50<7 

58-9 

54-8 

50-2 

58-6 

54-4 

49-7 

57-1 

53-4 

54-7 

March 


52-8 

67-8 

60-3 

58-6 

68-0 

63-3 

57-7 

67-6 

62-6 

56-5 

63-6 

60-0 

61-5 

April 


59>2 

66-7 

62-9 

62-0 

68-8 

65'4 

59-7 

65-7 

62-7 

60-5 

65-9 

63-2 

63-5 

May 


64-9 

68-2 

66-5 

62-5 

69-8 

66- 1 

65-2 

73-3 

69-2 

64-7 

69-7 

67-2 

67-2 

June 


63-6 

69-3 

66- 4 

63'0 

69-5 

66-2 

66-0 

69-1 

67-5 

66-6 

70-3 

68-4 

67-1 

July 

69-7 

62-8 

66-1 

64-4 

65-2 

70-8 

68'0 

67-9 

72-5' 

70-2 

67-7 

72-9 

70-3 

68-5 

1 August 

70-1 

65-5 

69-8 

67-6 

62-9 

68-0 

65-4 

66-9 

70-0 

68-4 

67-4 

70-7 

69-0 

68-1 

September 

69-5 

64-4 

69-6 

67-0 

62-5 

66-8 

64-6 

67^-5 

72-6 

70-0 

66-1 

70-8 

68-4 

67-8 

October 

66-4 

61-7 

67-7 

64-7 

61-4 

68-3 

64-8 

63-8 

69-6 

66-7 

63-8 

68-6 

66*2 

65-8 

November 

61-5 

54-3 

60-9 

57- 6 

52-8 

60-1 

56-4 

57.1 

62-8 

59.9 





December 


50-9 

] 

57-1 

54- 0 

51-5 


tj ij ij 




00 • 0 

Year 

.... 

L852: 

61-7 




U 1 • -L 

1854: 

0 u • 0 

63-5 



.... 

UtJ • i 

62-5 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to ^LUg. 

Sept, to Nov. 

Tear. 

53-9 

64-1 

67-9 

64-1 

62-5 
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ShIllong. 

Latitude North. Longitude East Green* Height. 

25° 32' 98® 52' (5,600 feet) 

1860. SE.; 10; lO*^; Major Richardson; the instruments were registered by Hingun Khan. The 

site is proposed for the erection of a new Hill station chiefly on account of the rain being here 
only about one-third of the amount in Cherrapunji. Selections from the records of the Gov. of 
Indian Mil. Dep., 1862, No. II., pp. 74, &c. 


I860. 

SE. 

4*^ 

Mean. 

August 

64‘5 

66-3 

65-4 

September 

63-7 

68-1 

65-9 

October 

58.8 

66-2 

62-5 


Plates to be compared : 

Cane Suspension Bridge over the TSmshang river, in the Khassia Hills; an instance 
of wild subtropicaP yegetation; Part I., Ho. 5. The Waterfalls neair CMrrapmji, in 
their full power, after the rains, are to come with the next volume, in Part V. of 
the Atlas. 

1 Subtropical I call, with Humboldt, a region next to the tropics, participating in many of their physical 
conditions without geographically belonging to them. 



GROUP IL, BENGAL AND BAHAR, 

AND DELTA OF THE GANGES AND BRAHMAPUTRA. 


Baklira. 

Chapra. 

BS,rdvdii, 

Chendvar Hill. 

Baris&L 

Cliittagong. 

Barrakpur. 

Chunar. 

Berhampur. 

D^inajpur. 

BLagalpiir. 

Damdam. 

Birbhum. 

D^ri. 

Bogra. 

Dli^iJja. 

Calcutta. 

Faridpur. 

Chaiabasso. 

Gaya. 

Chaudernagur. 

Hazarib^h. 


Hugli. 

Parisnath. 

Jamira Pat. 

Parnea. 

Jessor. 

Patna. 

Kachar. 

Rampur Bolea. 

Kishinpur. 

Rangpur. 

Maimanslngb. 

Ranigdnj. 

Midnapur. 

Rhot^sgarh. 

Mongbir. 

Silbet. 

Murshedabad. 

Tippera. 

NoakolU. 

Tirhut. 

Pabna. 



The climate of Bengal participates in the modifications produced by tropical seas, 
but, at the same time shows the influence of the continental regions surrounding the 
bay of Bengal. Along the coasts on either side of Southern India and the Indo- 
Chinese peninsula, as weU as in the Archipelago, we shaU find much smaller vari- 
ations; but here the cool season occasionally stiU reminds one of the fogs of Assam, chilly, 
at least for the tropics; and in the period preceding the rains a blaze of hot winds 
from the north-west may be felt, though the temperature more than the moisture of 
the atmosphere becomes affected, and so the days of heat rather contribute here to 
help on vegetation to reach the very apex of tropical luxuriance; whilst higher up, in 
Hindostan and the Panjab we meet with regions where heat and drought for a time 
are scarcely less destructive to leaf and blossom than cold and drought in Tibet. 

Ix THE SOTJTHEEX AND EASTEEX PARTS OP BengIi, which I shaU describe first, as 
they include the districts the most characteristic in climate and the largest in 
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surface, the slope of the ground towards the sea is so gentle that in the dry weather, 
when the rivers are lowest, the tide attains, even at Dhaka, a height of 2 to 4 feet 
at new and full moon, and is peroeptihle about twenty miles above the town. 

During the cool already from September, dews and fogs are of constant 

occurrence; in the mornings they continue till February; the nights are generally damp 
and unpleasant; but again, at times the sky is clear, allowing a strong nocturnal 
radiation, and exceptionally even ice is mentioned to have been obtained at Dhaka in 
shallow earthen vessels exposed during the night. This must probably be considered 
as the utmost limit of the formation of ice by radiation. 

Sudden squalls from the north-west are not unfrequent during the month of 
February. They often assume a character of extreme violence. "When going down 
the Megna in February 1856 I experienced two such storms, which my native com- 
panions declared to be perfect types, quite “assal.”^ These storms generally begin about 
sunset or late in the afternoon, and often, already a day or two before, heavy dark 
clouds are seen collecting in a north-westerly direction, which, however, may disperse 
after some electric discharges have taken place along their borders. 

When a storm comes to its full outbreak, dark, semi-globular masses rise a 
little above the horizon and soon considerably increase in size, partly from 
actual accumulation of moisture, partly from the rapidity of their progress in the 
direction of the observer. The lower parts seem to be pushed forward rather more 
than the upper ones; for I had most decidedly the impression (and the natives with 
me told me that it was generally the case), that the line from the upper margin 
to the lower one was inchned in the direction of the wind which made it approach. 
Nevertheless no horizontal wind in any direction was felt on the surface; but it would 
be wrong to call it a calm. I was at the time in the centre of a strong ascending 
current; light substances, such as soap bubbles especially, showed this current to 
be of a surprising velocity; calms of this form are the very generators of storm. 

Even when the clouds appeared to be but a mile distant the approaching of the 
thunderstorm was not yet felt by the springing up of wind, but, above all, by a rapid 
depression of temperature — this only being followed occasionally by whirlwinds com- 
paratively mild. 

' Hindostani for “genuine, solid, correct.” — Such, local storms considerably difter, nevertheless, from the typhoons 
in extent and power. 


IT. 
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Tiie outbreak of tke storm begins with a most furious gust of wind, which, 
though of short duration, often attains a power equal to that of the wildest hurricane, 
blowing down native huts, unroofing even tolerably good bungalows, and tearing up, 
in the case I witnessed, large trees — Sissus and Tiks — along the sandy' shores of the 
Megna. The obscurity succeeding sunset within a few minutes appeared perfect, as it 
was only interrupted by flashes of vivid lightning, accompanied by loud bursts 
of thunder. Also the rain was heavy ; I had on the deck of my boat, in a rapidly 
constructed ombrometer^ 0-4 inches within thirty-five minutes. At almost the very 
height of the storm a dissolution of the clouds suddenly succeeds, and but a few 
detached parts remain, only to be blown away by the last gusts of wind; a perfect 
calm follows — now no more a disguised ascqnding current — ^accompanied by a most 
surprising an^ delightful freshness of the atmosphere. Such “north-westers” are 
generally succeeded by two or three days of south-easterly winds. 

During the hot season the temperature remains somewhat moderated ' by the 
evaporation from the surface of the many branches of the delta. Rains accompanied 
by thunderstorms and even hail begin already in April, and may continue occasionally 
till October. In 1855, I had, when in the Khassia Hills, clear dry weather from 
the 20th September: frequent rains of long duration began again for the eastern 
part of Bengal as far down as Barrackpiir from the 8th to 19th of October; the 
total amount of precipitation, however, is not greatest here but higher up the country, 
when approaching the hilly regions. 

The rainy season on an average only fully sets in about the middle of June: in 
1855 the first regular day of the breaking up of the hot season at Calcutta was as 
late as the 27th of June; the quantity of the water discharged by the rivers over 
Bengal is not alone the effect of its cloudy sky, but for the most part it rushes down 
over the flats from greater distances, from the Himalayan borders. 

In autumn then, even from the middle of July till the beginning of November, the 

1 The form of the lightning is generally that of a broad stream apparently diffusing light in ev€i*y dmeetion. 
Compare the very different forms of flashes of lightening in the Sikkim'-Himalaya, I described in the Comptes rendas 
of the French Academy, August, 1857- The details about Electricity will be given in Yol. V. 

^ The vessel I exposed was a cooking pot, well secured on the deck and deep enough to prevent the water 
from being blown out again by the wind. The vertical height of the rain was afterwards easily ascertained by 
measuring in a graduated cylinder the cubic quantity, and dividing it by the number of square inches which the 
opening of the vessel presented. 
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whole country from iFaridpurto to the east, over a distance of 40 miles, and from Bigram- 
pur in the south to Jafferg4nj, and farther on, in a north-westerly hue of about 100 miles 
in length, the country is overflowed. The course of the rivers in many districts can only 
be traced by the trees along their banks. When crossing over, in September 1855, from 
the foot of the Sikkim-Himalaya to Silhet, I could sail right across the country; and 
during the last six days before reaching Dhdka I only met with artificial mounds 
of earth of the smallest description with two or three huts upon them. The larger 
villages, also, though their places are generally better selected, are mostly built on 

m 

spots slightly raised artificially. — The character of the climate of Eastern Bengal is 
found to change but little on approaching the very borders of the Gangetic delta 
and the shores of the bay. 

In the wbsteen parts op BENg^ln, approaching Hindostan, the moisture of the 
regions less distant from the sea-shore becomes somewhat reduced, and the dryness of 
the north-west wind is as yet scarcely felt; for a great part of the year such places 
as Tirhiit are delightful, to the European as well as to the native constitution. 

During the cool season^ in general from November till February, the tempera- 
ture is mild enough, the action of the direct rays of the sun in the afternoon nevertheless 
powerfully reminds one of the low latitude; the grass is not withered up. The nights 
are generally cool ; and morning fogs or heavy dews make the low temperature some- 
times more felt than might be expected. The Europeans occasionally have fires in their 
houses and wear warm clothing; flannel should be worn at all seasons. The natives, 
unprotected, and by their nature more sensible to the influence of cold, often suffer 
considerably. I had my servants sometimes shivering and benumbed all night and 
even a part of the morning. From October already till February east winds prevail, 
which take a more northerly direction towards the end of the season. 

From the middle of February the wind becomes westerly ; the weather is dry, 
the sky often cloudless for days. This may be considered the beginning of the hot 
season^ but till about the middle of March the temperature is still pleasant enough. 
Then follow about four to six weeks of very hot weather with strong west winds, 
which, however, neither by their dryness nor by their power can be compared with 
the hot winds of the upper provinces. 


24 * 
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Squalls from tlie north-west, with thunder, rain and had,^ are also not unfrequent. 

Altogether the hot season, even as high up as Patna, is not quite so constant as 
might perhaps be expected. In 1855 they had at Patna in the nodddle of May alternations 
of east and west winds equally strong, the one refreshing, the other dry, heavy, and 
hot. Weather so variable is unhealthy at any season ; at Patna cholera was somewhat 
violent at the time. 

The rains differ little in duration from those in the Gangetic delta, and in Eastern 
Bengal; considerable interruptions are not unfrequent. The rain most commonly 
comes from the east, but towards the end of this season there are pretty often hght 
southerly winds, alternating perhaps with calms, which increase the heat, and the 
nights then are very close and suffocating. 

In autumn, too, in favourable seasons, a heavy rain of some days is expected 
about the middle of October and the middle of November ; if this fails the crop 
of rice is considerably reduced. ^ . The temperature rapidly decreases, and early in the 
season aheady refreshing mornings can be enjoyed in the middle of the most 
perfect type of tropical vegetation, stiU untouched by the approach of the cool season. 

Amono the elevated stations op Bengal only Hazaribagh is high enough to be 
decidedly cooler in every season, though the plateau on which it lies extends far away 
in every direction. Its climate, also, in reference to moisture, miasmas and exhaust- 
ing power of wind, is good; in the last statistical military Reports^ it is compared 
with Eaulpindi and even with Simla. 

The elevation of the stations of Balidr — all of them being situated on a ground 
very gradually rising — is not sufficient to cause a very appreciable change in the 
climate. 

The summit of Parisnath, the mount of the sacred foot-prints, had recently been 
taken into consideration for sanitary purposes ; but the ridge presents so small a surface 
that the general opinion is now against its being fit for the erection of a sanitarium. 

^ Tte size of tlie hailstones is often described as enormous. They are indeed larger than ever seen in Europe; 
but I also had several instances where natives showed me conglomerates of hail stones frozen together, which, un- 
acquainted with the properties of ice, they had mistaken for a single stone. See for details the following part of 
the meteorological researches, ^‘On Atmospheric Moisture.” 

^ The “Geographical, statistical, and historical Description of Dainajpur,” by Dr. Francis Buchanan (Hamilton), 
contains various observations illustrating the climatological and agricultural character of these regions. 

^ Pari. San. Rep., Vol. IL, p. 69. 
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Its height is 4,469 feet and it is the highest spot in the tropical regions drained by 
the Granges or the Indus. ■ 

Healthiness. Calcutta, besides its extensive and detailed series of nunaerical meteor- 
ological data, deserves, also in this regard, our special attention, that, notwithstanding the 
antipathy of the Indian Government to a census and a compulsory system of registry, 
it presents some materials at least for practically solving the question of healthiness — 
a question more important for the capital of the Indian empire than for any other place. 
Besides, general laws like these vary but little all over India. Hr. Macpherson, whom 
I have so often had occasion to mention in connexion with my meteorological data, has 
also collected, with the care distinguishing all his works, whatever positive materials 
could be obtained, at least in reference to the European population. The following 
data I took from various communications in the Indian Press, chiefly following those 
given in the Friend of India of 1862. 

Where Europeans congregate in the East masses of natives will gather round 
them as a centre, and with the rapidity which attends all growth in the tropics, 
cities will spring up in a few years. Thus has Haurah grown. All the appMances, 
all the sanitary precautions of large cities in colder climates, become necessary to a 
degree which even the dwellers on the Thames at London cannot understand. If 
these appliances are only partially enjoyed, and these precautions are altogether wanting 
in the Indian Presidency cities, as they so lamentably are, great mortality must neces- 
sarily follow. But that this mortality has been much exaggerated would seem to be 
proved by general considerations as well as vital statistics. The European residents 
in the three cities have advantages — some call them luxuries — which neutralise the 
evils of the climate. Lofty houses; the very best kinds of food and drink; sufficient 
work and some exercise; freedom from violent excitement; ice, pimkahs, and troops 
of servants; the first medical skill; healthy exercise of the mind and frequent changes 
from place to place — all give Anglo-Indians an amount of moderate enjoyment and there- 
fore of health very different from the life they are supposed by people at home to lead. 
And in spite of the growing European population in the three cities, and of the consequent 
greater absence of sanitary advantages, the health of the European in India is decidedly 
improving. This gratifying result is chiefly due to the great change in moral habits which 
has characterised English Society in India as well as at home during the last thirty years. 
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When we turn to statistics we find our expectations, based on such general con- 
siderations as these, fully realised. The results of Dr. Maopheeson, so far as they 
refer to Europeans, are unimpeachable, for he has confined himself to the registers of 
mortality of the various Protestant churches in the city. These books have been 
kept with great care, and include the deaths of much the largest proportion of the 
really European population of Calcutta. At the outset we are met by the fact that 
there is a large floating English population in the city, consisting of sailors, discharged 
soldiers, and others who live in poverty, vice, or crime, and find a premature grave. 
The proportion they bear to the residents is small, yet one-half of the whole mor- 
tality is among them, and even 76 in every 100 Europeans who die of cholera belong to 
this class. The enormous increase in the English population of Calcutta in the last 
ten years is a patent fact, in spite of the want of a census. Yet we find that while 
in the ten years ending 1850 the number of deaths registered was 3,828, in the sub- 
sequent decade it was only 4,893. But on analysing these last figures it appears 
that the increase of 1,065 occurred almost entirely in the last five years, and had 
reference to the floating population only, among whom the deaths rose from 980 to 
2,195, chiefly increased by the deaths of the discharged men whom the breakiug up of the 
naval brigades and the strike of the local army in 1858-59 threw upon society. The 
number of deaths among the resident Protestant population was less in 1850-60 than 
in 1840-50, though the number of the residents was fully one-half more. In the first 
decade the deaths were 2,848, in the second 2,698. Could there be a stronger testi- 
mony to the improved and improving conditions of life in Calcutta, in spite of the 
want of good water and drainage, than this? Dr. M.4.opheeson finds the causes in 
the greater absence of excess in living, in the better means of preserving health 
enjoyed by all classes, in the facilities for removing invalids to a better climate, and 
in the habit of sending children home at an earlier age than before. There can be 
no doubt, too, that the proportion of East Indians — the race of a mixed European 
and native origin, and a race that does not visit Europe — is diminisliing. At the 
top, from intermarriage, they are gradually refined away into Europeans. They are 
not recruited, as in the olden days, from outside; and statistics, we believe, will show 
that the tendency of such a race everywhere is to die out. 

When we turn to details we stumble on many interesting facts of great practical 
value. The same years that are fatal to natives are fatal to Europeans. Of the 
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decaHe from 1840 to 1850 the year 1845 was the most unfavourable to life, and of 
the next decade 1858. In the last there were 590 deaths, while in 1851 there were 
only 375. . It is fouud that the conditions which make an unhealthy year are when 
the temperature is higher than usual, when the rains are late in setting in, when the 
fall of rain exceeds the average quantity or comes short of it by more than a few 
inches, or when several months pass without any rain at all. 

The beginning of the rains, I may be allowed to add, is, from my own 
experience destructive, in addition to the heat, by the malaria then produced;^ in 
the very height of the rains, from the ipoisture being more uniformly spread, 
evaporation and decomposition of the organic "parts of the soil is diminished, 
and the breaking up of the heat as such is also one more of the modifications in 
feiVour of less unhealthiness. 

In May, April, and March the largest proportion of deaths occurs. May is most 
destructive to the floating population, the cause being found in exposure to the sun; 
while April is most fetal to the residents and also to the natives, for reasons 
at present unknown. Of all the deaths in the twenty years among residents, nearly 
45 per cent, were females, a fact which shows a higher rate of mortality among that 
sex, since the proportion of males to females is probably as three to one. Strange to 
say, fewest females died in April, May, and August, although the two first are months 
of the greatest absolute mortality. Most died in January, February, and March. 
Turning to the causes of death among the Protestants in Calcutta, the only class of 
inhabitants for whom numerical data of sufficient accuracy could be collected, we find 
cholera to be the author of one-fourth of the whole mortality, two-thirds of which, 
however, was among the floating population. Dysentery and diarrhcea come next. 
After these in order come fever, brain diseases, lung diseases; and lastly, strange to 
say, liver disease, which, among soldiers, occurs most frequently in men who have 
been from seven to fourteen years in India, and in Calcutta generally happens “in 
persons who have been some years resident, and who are perfectly temperate in their 
habits; the disease in such cases usually making its approaches in the most insidious 
form.” Liver and brain diseases and cholera are most fatal to males; lung 
diseases, fevers, and bowel complaints to females. In the five years ending 1860 

^ In the environs of Calcutta it is particularly Flagstreet and the river bank, where ships are moored, which 
I found in the worst condition. In 1862, as. I hear, nothing had mis yet been done to iniX)rove these localities. 
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there were only 20 deaths in childbed, an average slightly higher than in England. 
Quihine, which cost sixpence a grain in India in 1826, has much diminished fever. Cholera 
is worst in May and least dangerous in September. Bowel complaints are worst in the rains 
and least virulent in the cold season. Eevers occur most frequently in the very hot months 
and least often in March. The general result is that, during twenty years, of every 100 Pro- 
testants who died in Calcutta 28 died in the cold, 33 in the rainy, and 39 in the hot season, 
a fact which removes the common impression that the rainy season is the most deadly. 
As I mentioned above, it is the latter part of the rainy season — in fact, of the 
months it is September — which shows the fewest deaths, and that is a period 
when Europeans tate the most gloomy view of life, the rains having disordered 

the digestive organs. As to age, 1 in IOV2 deaths occurred in the first year 

of hfe; and 1 in 7 in the first two years, when there are most living children in 

Calcutta. Prom 2 to 15 years the ratio is small, but from 15 to 20 it is 573; 

«i 

between 20 and 30 it is 2 273; and between 30 and 40 the highest point is reached, 
or 2472 per cent.; that is, one-fourth of aU deaths among Europeans occurs between 
the ages of thirty and forty, the majority of residents being at that period of life. 

These statistical notes may be concluded by some data about the number of 
suicides committed by natives between the years 1851 to 1862 included. 

Their number was 275 in Calcutta, and 199 in Bombay. In the former city 
hanging is resorted to most frequently, next comes poisoning, then throat-cutting; in 
Bombay drowning is most frequent, and then poisoning. — Most suicides occur in the 
rainy season.^ 

Along the shores of the sacred rivers, I must add, I had occasion to observe hundreds of 
cases where a species of suicide was committed, though unconsciously, by sick Hindus insist- 
ing upon being carried out, not too late, to expire on the shore of the sacred river, where 
even their feet must be washed by the sacred stream before the corpse is thrown into it. 

Por the absolute extremes as weU as for the mean insolation the observations 
at Calcutta were the best I could select; for the purpose of showing the influence exercised 
at Calcutta by moisture on the heat attained by the insolated thermometer I also 
added Benares, from the observations of Dr. G-ibbon. 

^ Frauc6 the most Qumerotis c&ses of suicide are those by drowning, then those by fire-arms; while not 
one Bengalee suicide used fire-arms. 
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Absolute extremes at Calcutta, 
selected from the Kecords of the G-overnmeiit Observatory.^ 


Months. 

Extremes. 

Months. 

Extremes. 

Min. 

Max. 



Min. 

Meus. 

January 

49 

78 

July ....... 

74 

98 

February .... 

52 

81 

August ..... 

76 

92 

March ...... 

61 

90 

September ... 

72 

92 

April ...... 

69 

95 

October 

70 

90 

May 

74 

106 

November .... 

59 

87 

June 

75 

105 

December .... 

51 

80 


Mean Insolation 

for Calcutta, 1855 to 1859; Benares for 1858 and 1859, 


Months. 

Calcutta. 

Ben&res. 

Months. 

Calcutta. 

Benares. 

January. .... 

130 

90 

July 

133 

116 

February .... 

132 

97 

August 

126 

no 

March 

135 

102 

September . . . 

136 

114 

April 

135 

118 

October 

136 

116 

May 

134 

127 

November .... 

129 

109 

June 

133 

114 

December .... 

124 

92 


Plates to be compared; 

The Jhils of Bengal^ at high water. Part IV., Mo. 22. 

The Mahanaddi river at Kasiahdri in the rainy season. Part IV., No. 23. 

Western Bengal^ near Patna, after the subsidence of the waters in the bed of 
the Ganges. Part IV., No. 24. 

General view of the Plains from the Summit of Parisndth, in Bahdr , in March. 
Part III., No. 19. 

^ For detail of the register see p. 202. 


lY. 


25 
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BakiJea, in Bengal. 

Latitude North. Lougitude East Green. Height. 

23° 14' -8 .87° 3'- IS L.a.L.S. 

1851, Journ. As. Soc. for 1852. Was left out, as decidedly too warm. 
1852-5, Chute, 1852 and 1853; SE.; Noon; SS.— 1854; SR.; 10; 4; 10. 

ScHLAGiMTWEiT, “Met. Mscr.,” Yol. 12. 




1852 



1853 



1854 



Months. ■ 

SE. 

Noon. 

Mean 
of the 
month. 

SR. 

Noon. 

Mean 
of the 
month. 

SE. 

4'‘ P.M. 

Moan 
of the 
inoiilli. 

Oeneral 

moan. 

January 

62.0 

67-0 

64 -'5 

.... 

.... 





63-0 

February 

74-0 

83-3 

78-6 

66-0 

78-3 

721 

59-1 

7G-0 

67-5 

72.7 

March 

.... 


.... 

75-8 

84-3 

80-0 

69-5 

89-5 

79 • 5 

79-7 

April 

.... 

.... 

.... 

82.0 

89-1 

85-5 

.... 

.... 

• . « ■ 

(85.5) 

May 

85.6 

90-3 

87-9 

.... 

.... 

.... 

.... 

.... 

.... 

(87-9) 

June 

87-3 

93-4 

90-3 

83-2 

88-0 

85-6 

80-7 

90-5 

85-() 

87.2 

July 

82-0 

87-1 

84-5 

81-8 

86-0 

83-9 

80-0 

88-5 

84-2 

84.2 

August 

85-1 

86-9 

86-0 

81-7 

87-0 

84-3 

80-2 

84-8 

82-5 

84.3 

September 

83-2 

86-1 

84-6 

81-0 

82-2 

81.6 

77-9 

81-1 

79-5. 

81-9 

October 

.... 

.... 

.... 

.... 

.... 

.... 

i . . . 


(74-4) 
69 -S 

(74.4) 

November 

65-3 

76-0 

70-6 

66-0 

77-5 

71-7 

62-8 

75-8 

70-5 

December 

Tear 



.... 

* « « • 

j 

.... 

55-0 

71-5 

63-2 

(63 . 2) 

78.0 

i 

i j 


Isolated nioath (meaa). 1855 ; Jan. 61 - 6 . 
General mean of the seasons and of the year. 


Dec. to Febr. 

March to May, 

June to Aug. 

. Sept, to Nov. 

r| 

Year. ^ | 

66-3 

84.4 

85-2 

75.6 

" :i 

78.0 1 
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BIedtIn (East), in BaMr. 

Latitude North. Longitude East Green. Height. 

23“ 13''2 87“ 48'- 9$ 98 feet 

1851. Journ, As. Soc. 

1854. Haeddstg-, SE.; 10; 4; 10. 

SoHLAaiNTWEiT, “Met. Mscr.,” Vol. 12. 


Months. 

, 

1851 

1854 

Greneral 

mean. 

Mean of 
the 

month. 

SR. 

4'‘. 

Mean of 
the 

month.. 

January 

70-5 

63-5 

72-8 

68-1 

66-6 

February 

76-5 

67-0 

74-8 

70-9 

73-7 

March 

83-0 

75-5 

83-5 

79-5 

81-2 

April 

86-0 

.... 

.... 


(86-0) 

May 

90-0 

.... 


. . . * 

(90-0) 

June 

88-5 

82-7 

86-6 

84-6 

86-5 

July 

85-0 

83-4 

87-5 

85-4 

85-2 

August 

86-8 

82-2 

86-1 

84*1 

85-4 

September 

87-2 

82-0 

85-1 

83-5 

85-3 

October 

82-0 

.... 

.... 

.... 

(82-0) 

November 

730 

71-2 

75-4 

73-3 

73-1 

December 

(71.0) 

65-3 

701 

67-7 

69-3 

Year 

81-6 




80-4 




Isolated montli (mean). 1855: Jan. 64‘1. 
Mean of the seasons and of the year. 


Dec. to Fetr. 

March to May. 

June to Ang. 

Sept, to' Nov. 

Year, 

69-9 

85-T 

85-7 

80-1 

80-4 


25 * 
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Latitude North. 
22“ 35'- 7 


BARisiL, in Bengal. 

Longitude East Green. 
90“ 13'-65 


L.a.L.S. 


1852-4. McKaylat, SK.; 10; 4; SS. 

SoHLAMNiWBiT, “Mei Mscr.,” Yol. 18. 

1856. Journ. As. Soc. excluded, the values given there being from March to Nov. nnu'h too hot 


Months. 


February 65 

March 69 

April 78 

May 80 

June 80 


July 78 

August 80 

September 80 


October 

November 

December 


Mean of 



SR. 4 


Mean of 



General mean of the seasons and of the year 


Dec. to Fehr. March to May. June to Aug. Sept, to Nov 


Moan of 



.eral mmm 
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BAEEAKPdE, in Bengal. 

Latitude North. Longitude East Green. Height. 

22°42'-6 ' 88°2r-8S L.a.L.S. 

1851. Journ. As. Soc. 1842, decidedly much too hot; I excluded it. 

1852 and 1854. Thompson, Wallioh, SR.; 2; 10; 4; SS. and SR.; 10; 4; 10. 


Months. 

1852 

1854 

General 

mean. 

SE. 

# P.M. 

Mean of 
the 

month. 

SR. 

4^^ P.M. 

Mean of 
the 

month. 

January 

59-6 

79-6 

69-6 

56-9 

74-6 

65-7 

67-6 

February 

69-2 

73-5 

71-3 

58-2 

77-0 

67-6 

69 • 4 

March 

72-5 

84-3 

78-4 

73-0 

88-3 

80-6 

79-5 

April 

oo 

90-8 

86-1 


, • , . 

.... 

(86-1) 

May 

79-0 

88-5 

83-7 

.... 

. , . . 

.... 

(83-7) 

June 

^3-8 

87-0 

85-4 

81-8 

87-9 

84-8 

85-1 

July 

81-4 

84-1 

82-7 

79-1 

88-8 

83-9 

83-3 

August 

81-8 

84-0 

82-9 

81-2 

86-4 

83-8 

83-3 

September 

82-1 

85-7 

83-9 

81-4 

83-3 

82-3 

83-1 

October 

* . . , 

.... 

(80-2) 

.... 

. • • . 

.... 

(80-2) 

Noyember 

71-0 

76-5 

73-7 

71-1 

76-7 

73-8 

73-7 

December 



* • * • 

68-8 

70-6 

69-7 

(69-7) 

Year 



.... 



.... 

78-7 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug, 

Sept, to Not. 

Year, 

69-6 

HI 

83-9 

79-0 

78-7 
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Beehampde, in Bengal. 

Latitude North. Longitude East Green. 

. 24° 5' 88° 14' 


Height. 
79 feet 


1857-9. Guise. Mean of extremes. Pari. San. Rep., Vol. 11., p. 50. The height is referred to the 
high- water-mark of the Bhagiratti river; the station is 3 feet below it. 


1857 to 1859. 

Months, 

Min. 

Max. 

Mean. 

Months. 

Min. 

Max. 

Mean. 

January 

51 

76 

63-5 

July 

76 

92 

84 

F ebruary 

54 

82 

68 

August 

77 

• 90 

83 • 5 

March 

61 . 

91 

76 

September 

78 

91 

84-5 

April 

69 

98 

83-5 

October 

70 

88 

79 

May 

71 

99 

85 

November 

60 

81 

70-5 

June 

77 

100 

88-5 

December 

55 

75 

65 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

65-5 

81-5 

85-3 

78 

77-5 
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Bhsgaddt5e, in BaB^r. 


Latitude North. 
25° 18'- 8 


Longitude East Green. 
86° 56'. 6 S 


Height. 
154 feet 


1851. Journal As. Soc., 1852, Means. 
1852-4. Allen, only means communicated. 


Months, 

1851 

1852 

1853 

1864 

General 

mean. 

Means of the month. 

January 

66 % 

65 

54 

66 

62-6 

February 

72V2 

76 

76 

69 

73-4 

March 

80 

78 


78 

78-6 

April 

00 

89 

98 

86 

89 ■ 9 

May 

92Va 

93 

94 

89 

92-1 

June 

90% 

89 

87 

85 

87-9 

July 

87 

86 

84 

86 

85-7 

August 

85% 

81 


81 

82.6 

September 

85 

85 


82 

84-0 

October 

82 

73 

76 

79 

77-5 

November 

72 

65 

73 

68 

69.5 

December 

66 V 2 

56 

65 

65 

63. 1 

Tear 

80-5 

78-0 


77-8 

78-9 


Isolated month (mean). 1855: Jan. 62. 
General mean of the seasons and of the year. 


Dec. to Fehr. 

March to May, 

June to A.iig, 

Sept, to Nov. 

Year. 

66-4 

86-9 

85-4 ' 

77-0 

78-9 
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Biebh:t5m: (Siiri), in Bengal. 

Latitude North. Longitude East Green. Height. 

23“54'-4 87°30'-6j L.a.L.S. 

1851-4. Shebidan. SE,.; 10; 4; SS. 

ScHLAGiNTWEiT, “Met. Mscr.,” Vol. 11. 



1851 


1852 

1853 

1854 

§ 

(D 

Months. 





Mean 





Mean 





Mean 




Mean 

a 

n 


SR. 

4^ P,M. 

of the 

SR. 

4“ P.M. 

of the 

SR. 

4 '* p. 

M. 

of the 

SR. 

P.M. 

of the 

s> 

g 






month. 





month. 





month. 




month. 


January 

64- 

5 

71- 

3 

67. 

9 

63 

3 

70 

1 

4 

66.8 


. 





61-4 

71 

6 

66 

• 5 

67-1 

February 

69 

0 

75- 

8 

72 

4 

70 

3 

80 

2 

75-2 

67- 

9 

78. 

3 

73 

1 

67-1 

75 

0 

71 

0 

72-9 

March 

78 

9 

87 

4 

83 

1 

75 

6 

81 

7 

78-6 

78. 

4 

87. 

6 

83 

0 

76-9 

82 

2 

79 

5 

81.0 

April 

82 

4 

90 

2 

86 

3 

82 

8 

90 

4 

86-6 

. « . 

. 

. . . 

. 

. . 

, 

83-0 

91 

0 

87 

0 

86.6 

May 

89 

6 

98 

1 

93 

8 

84 

4 

89 

9 

87-1 

. . . 

• 

. . . 



• 

84.0 

90 

5 

87 

2 

89-3 

June 

86 

1 

89 

9 

88 

0 

85 

3 

87 

6 

86.4 

85. 

8 

91. 

9 

88 

8 

81-8 

85 

0 

83 

4 

86.6 

July 

83 

1 

86 

1 

84 

6 

81 

2 

83 

1 

82-1 

83. 

6 

84. 

6 

84 

1 

84-1 

86 

5 

85 

3 

84.0 

August 

83 

9 

87 

1 

85 

5 

83 

4 

85 

0 

84.2 

80. 

2 

84- 

7 

82 

4 

82-1 

83 

7 

82 

9 

83-7 

September 

84 

2 

87 

5 

85 

8 

82 

2 

84 

1 

83.1 

82. 

5 

84- 

6 

83 

5 

81. 7 

83 

8 

82 

7 

83-8 

October 

81 

3 

83. 

7 

82 

5 

79 

7 

84 

8 

82-2 

71. 

3 

78. 

1 

74 

7 

79-9 

83 

2 

81 

5 

80.2 

November 

71 

7 

77. 

7 

74 

7 

70 

2 

76 

8 

73.5 

• * • 

. 

• . . 

. 

. * 

. 

68.7 

77 

3 

73 

0 

73.7 

December 

67 

1 

72. 

8 

69 

9 


• 


• 

(68) 


• 


• 



60.0 

75 

•1 

67 

5 

68-5 

Year 



1851 

: 81 

2 



1852 

: 79-5 








1854; 

79 

0 

79-8 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

. 69.5 

85-6 

84-8 

79.2 

79-8 
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Bogea, in Bengal. 

Latitude North. Longitude East Green. Height. 

24° 50' 89° 22' L.a.L.S. 

1854. Taylob. SE.; 10; 4; 10. 

ScHDAGiNiwiiiT, “Met. Mscr.,” Vol. 18. 

1851 from the Asiatic Journal left out, being much too varm in the hot season. 


1854 




Mean 





Mean. 

Months. 

SR. 

4^^ P.M. 

of the 
month. 

Months. 

SR. 

4*‘ P.M. 

of the 
month. 

January 

53-2 

74-4 

63-8 

July 

81-0 

86 

1 

83-5 

February 

55-5 

74-1 

64-8 

August 

79-2 

84 

8 

82-0 

March 

62-9 

85-2 

74-0 

Septenaber 

79-3 

85 

6 

82-4 

April 

70-4 

85-5 

77-9 

October 

73-5 

83 

1 

78-3 

May. 

76-2 

89-7 

82-9 

NoYember 

63-7 

78 

• 6 

71-1 

June 

78-4 

84-2 

81-3 

December 

55-1 

73 

5 

64-3 

j 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug*. 

Sept, to Nov. 

Year. 

64-3 

78-3 

82-3 

77-3 

75-5 


IV. 


26 
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GEOUP ii: beegIl ASI) bahae, 



Calcutta, in Bengal. 


Latitude North. 

Longitude East Green. 

Height. 

22°33'-0 

88°20'-6S 

18 feet. 


A. 1816-23, the oldest series of observations by Haeb-wicke is communicated in tlie Transactions 
of the Royal Asiat. Society, Vol. II,, 1829, Appendix. The resulting means are too warm ; 
they could not be subjected to examination and recalculation. 


R 


1st Part. 1829, 30, 31, 33, and 34 in the Surveyor General’s office, Chaurfngi. Hours of 
observation: SR., 10, 12, 4, SS.; partly also 3^ 30“ p.m. and Max. In Gleanings in Science 
and Journ. As. Soc. 

2nd Part. Eor the years 1833, 34, and for 1836, 37, 38, down to May 1830, the -lournal of the 
Asiatic Society also contains observations made in an open verandali of the Assay ofliccn I add 
the means as I found them communicated in the respective parts of the Journal ; hut it will be 
easy to see that, compared with the other results, the temperature is decidedly too warm, most 
probably owing to the circumstance that these means are deduced from a scries of hours most 
of which belonged to periods of the day considerably above the moan of the 21 hours. These 
values are not included in the “General Means,” p. 205. 

For 1838 to 40 I could not procure myself observations extended over the ('iitiri' yearly 
period. The Journal As. Soc. for 1839 and 40, and the Journal JS'at. Hist., Vol. H., eoiitain 
some numbers for 1839: June to October, and December; for 1840: January, February; April, 
May, August to December. 


a For the period 1841 to 1850 the Journal of the As. Soc. contains in Ls51, a very e.areful 
resume of the observations made at SR. 9*^ 50“ a.m., 2'' 40“ p.m., 4'' p.m. and SS. ; hut tin! 

means I give in the following table are those calculated by myself by combining 


D. 


1851-8. The observations at the Surveyor General’s office were made during the first part of 
this period at the hours of SR. (Min.), 9»^ 50“ a.m., 2i> 40“ p.m., 4“ p.m., SS.; fr(.m 1853 
hourly observations are communicated in the Journal of the Asiatic Society’ of ikngal. Alsi* 
the Journal of the Agricultural Society of India contains meteorological obser\'ation for tlic last 
decennium. But in selecting the materials for this volume I preferred limiting myself to the 
commumcations made from the Surveyor General’s office to the Asiatic Society, and published 
then with the greatest care and regularity. From the year 1853 the monthly means are. from 

kouriy obse^atoB The meims are ody calculated in full detail iu the commumcatious made 
to the Asiatic Society smee 1856. 
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1st Period. 


Months. 

1816. 

1817. 

1818. 

1819. 

1820. 

1821. 

1822. 

1823. 

Mean. 

January 


66-23 

65-44 

60-49 

58-91 

66-53 

70-66 

68-22 

65-21 

February 


68-34 

70-01 

67-52 

65-28 

73-22 

75-68 

74-33 

70-62 

March 

79-39 

74-55 

75-16 

78-55 

77-12 

78-23 

82-74 

78-73 

78-05 

April 

82-07 

84-24 

81-66 

80-24 

82-61 

85-00 

82-99 

87-49 

83-28 

May 

86-53 

83-12 

85-10 

84-09 

85-11 

86-12 

87-63 

86-10 

85-47 

June 

86-18 

82-56 

83-34 

83-63 

83-99 

87-31 

85-49 

85-02 

84-69 

July 

81 - 75 

82-42 

81-01 

82-53 

82-76 

84-22 

84-07 

o 

cri 

00 

82-61 

August 

82-92 

82-97 

82-49 

82-20 

83-60 

83-65 

83-34 

81-93 

82-88 

September 

81-79 

82-45 

80-18 

82-56 

83-75 

82-68 

83-91 

81-99 

82-41 

October 

80-09 

81-33 

80-57 

80-23 

81-14 

80-94 

80-73 

82-85 

80 - 98 

November 

71-69 

74-14 

71-76 

73-96 

74-04 

75-47 

73-51 

73-17 

73 - 46 

December 

65 • 65 

67-00 

65-45 

64-81 

65-96 

69-11 

67-53 


66-50 

Year 


77-45 

76-85 

76-73 

77-02 

79-37 

79-86 



78-01 

L — 


C 

xeneral n 

lean of tl 

ae year: ' 

78-01 



...... -..^J 


2ncl Period, 1st Part, 


Months. 

1829 

1830 

1831 

1833 

1834 

SR. 

a 

aI 

Mean of the 

i 

1 

SR. 


Mean of the 

month. 

SE. 

1^' 

PW 

Mean of the 
month. 

SE. 

pit 

CD 

C+H 43 

o rt 

si 

iS,, 

SE. 


Mean of the 
month. 

January 

. . 

. 

. . . 

. 

. . 

. . 

53 

3 

75- 3 

64 

2 

57 

8 

77-5 

67-6 

61 

1 

72-4 

66-7 

58-9 

71-1 

65-0 

February 


• 


• 



65 

2 

84-4 

74 

8 

65 

2 

77-8 

71-5 

67 

5 

78-7 

73-1 

66-5 

77-8 

72-1 

March 


• 


• 



75 

7 

84-5 

80 

1 

70 

3 

86-7 

78-5 

75 

7 

89-2 

82-4 

76-0 

86-7 

80-8 

April 

79 

4 

92- 

3 

85 

-8 

75 

7 

88-5 

82 

1 

74 

9 

90-8 

82-8 

78 

8 

91-6 

85-2 

77-2 

93-2 

85-2 

May 

80 

6 

91- 

3 

85 

-9 

77 

7 

88-9 

83 

3 

81 

5 

94-1 

87-8 

80 

8 

90-0 

85-4 

83-1 

94-6 

88-8 

June 

80 

1 

87- 

1 

83 

-6 

80 

1 

85-9 

83 

0 

81 

3 

87-6 

84-4 

84 

3 

92-8 

88-5 

81-8 

87-8 

84-3 

July 

79 

3 

84- 

3 

81 

•8 

79 

3 

83-9 

81 

6 

82 

2 

78-2 

84-2 

81 

3 

87-9 

,84-6 

81-5 

88-0 

84-2 

August 

79 

0 

84- 

7 

81 

•8 

79 

1 

84-6 

81 

6 

80 

2 

84-0 

82-1 

81 

0 

86-6 

83-8 

:81-4 

86-7 

84-0 

September 

79 

7 

85- 

6 

82 

■ 6 

78 

7 

84-9 

81 

6 

79 

3 

83-5 

81-4 

81 

1 

88-3 

84-7 

81-2 

86-4 

83-8 

October 

75 

5 

82- 

5 

79 

-0 

77 

3 

84-3 

80 

8 

78 

4 

85-5 

81-9 

78 

8 

86-8 

82-8 

78-9 

83-9 

81 -4 

November 

68 

8 

79- 

7 

74 

•2 

66 

7 

78-5 

72 

6 

64 

6 

77-9 

71-2 

70 

3 

82-1 

76-2 

71-7 

79-4 

75-5 

December 

• * 

• 

. • • 

• 

- * 


58 

1 

76-2 

67 

1 

62 

3 

75-0 

68-6 

63 

0 

74-3 

68-6 

66-1 

75-7 

70-9 


26 * 
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2nd Period, 2nd Part* 


MontLs. 

1833. 

1834. 

1835. 

1836. 

Mean. 

January 

71-2 

69-3 

69-25 

67-35 

69-28 

February 

76-35 

75-9 

75-45 

72-7 

75-13 

March 

86-35 

84-5 

81-7 

81-5 

83-51 

April 

89-55 

89-85 

87-75 

88-45 

88-89 

May 

88-75 

92-65 

87-55 

92-6 

90-39 

June 

91-65 

87-4 

86-75 

88-8 

88-65 

July 

87-1 

87-3 

84-0 

85-15 

85-89 

August 

85-9 

85-9 

84-0 

86-65 

85-61 

September 

87-3 

86-15 

84-35 

86-4 

86-05 

October 

86-0 

83-4 

84-2 

84-05 

84-41 

November 

80-55 

79-3 

76-75 

78-3 

78-73 

December 

73-0 

74-05 

70-09 

72-3 

72-36 

Year 

83-64 

82-98 

80-99 

82-02 

82-41 


Gene] 

ral mean of 

1 1 

the year: 82-41. 



3rd Period, means from 1841 to 1850. 


Montts. 


SR. 


4 ** P.M. 


Mean. 


Months. 


SR. 


9 ** P.M. 


Mean. 


January 

February 

March 


59-6 

64-2 

72-3 


69-1 

73-8 

81-2 


64-35 

69-00 

76-75 


July 

August 

September 


80-6 

80-3 

80-3 


83-5 

86-0 

86-6 


82- 05 

83- 15 
83-40 


April 

May 

June 


78-3 

80-3 

80-9 


85- 8 

86- 4 
84-3 


82- 05 

83- 35 
82-60 


October 

November 

December 


76-7 

67-5 

60-0 


86-0 

84-8 

76-7 


81-35 

76-15 

68-35 


General means: SR. 73-4; 4 ’^p.m., 82-0; 


Year: 77-80. 
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Dec. to Febr, 


Marcli to May. 


June to Aug. 


Sept, to Nov. 


Year. 
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Chaiabasso, in Bengal. 

Latitude North. Longitude East Green. Height. 

22“31'-7 85°42'-8$ L.a.L.S. 

1852-4. (Observer’s name not legible) SR.; 10; 4; SS. 

ScHLAGiNTWEiT, “Met. Mscr.,” Vol. 11. 


Months. 

1852 

1853 

1854 

General 

mean. 

SR. 

4 }^ P.M. 

Mean of 
the 

month. 

SR. 

4^* P.M. 

Mean of 
the 

month. 

SR. 

4** .P.M. 

Mean of 
the 

month. 

January 

.... 1 

.... 

«... 

58-8 

67-8 

63-3 

58-2 

69 - 6 

63-9 

63-6 

February 

.... 1 

— 

.... 

65-3 

81-3 

73-3 

63-7 

73-5 

68-6 

70-9 

March 

.... 



74-3 

90-7 

82-5 

71-6 

81-9 

76-7 

79-6 

April 

.... 

.... 


80-7 

90-0 

85-3 

82-4 

91-3 

86-8 

86-0 

May 

.... 

.... 

.... 

83-7 

94-9 

89-3 

85-4 

90-6 

88-0 

88-6 

June 

.... 

.... 

.... 

83-7 

89-4 

86-5 

84-8 

88-1 

86-4 

86-4 

July 

.... 

.... 

.... 

81-1 

83-3 

82-2 

82-0 

84-9 

83-4 

82-8 

August 

77-6 

84-5 

81-0 

80-8 

83-8 

82-3 

80-0 

82-7 

81-3 

81-5 

September 

78-8 

86-2 

82-5 

78-9 

83-1 

81-0 

79-4 

81-7 

80-5 

81-3 

October 

74-4 

83-7 

79-0 

74-7 

79-5 

77-1 

76-7 

79-2 

77-9 

78-0 

November 

63-7 

78-7 

70-7 

66-4 

77-6 

72-0 

69-7 

73 - 9 

71-8 

71-5 

December 

.... 

.... 

.... 

58-4 

69-2 

63-8 

63-3 

69-1 

66-2 

65-0 

Year 

- 


.... 


for 1853: 78-2 


for 1854 

:: 78-5 

78-2 


Isolated month (mean). 1855: Jan. 63 '8. 
General mean of the seasons and of the year. 


Dec. to Fehr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

, • . ! 

66-5 

i 

i 

84-7 

83-6 

76-9 

77-9 
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Ghandeenagt5r, in BengM. 

Latitude North. Longitude East Green. Height. 

22“ 50' 88'" 2 3' 46 feet. 

Monthly means deduced from observations at 8** a.m., Noon, p. m. This combination makes it 
decidedly too wann, particularly for the hot and the rainy seasons, as is seen by a comparison 
with Calcutta, Barakpur, (fee. In order, however, to complete the materials, I have taken it as 
I found it in Dove’s “ Nichtperiodische Aenderungen der Temperaturvertheilung,” IV., Berl. 
Acad, for 1858, puhl. 1859. He quotes for the original publication Annuaire cle la Societe 
meteorol. de la France, IL, p. 136. 


Approximate monthly means. 


Months. 


Months. 


January 

60-8 

July 

86 -B 

February .... 

68-8 

August 

87-2 

March 

77-3 

September 

83-7 

April 

88 -2 

October 

79*7 

May 

93-7! 

November .... 

72*7 

June 

94-2! 

December .... 

63-7 


Approximate mean of the seasons and of the year. 


Dec. to Fehr. 

March to May. 

June to Atig. 

Sept, to Nov. 

Year. 

64-4 

86-4 

89*4 

78-7 

79-7 
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OhIpea (Sarun), in Bengal. 


Latitude North. Longitude East Green. Height. 

26°45'-5 85°25'-8$ Ab. 250 feet 

1851-6, Simpson; Flemming, 1851-3, Means of Extremes, already calculated. 1854-6, SR; 10; 4; SS. 

ScHLAGiNTWEiT, “Met. Mscr.,” Vol. 14. 



1851 

1852 

1853 

1854 

1856 

General 
mean. ^ 

Months. 1 

Means of the month. 

SR. 

4*^ n.M. 

Mean of 
the 

month. 

f 

SR. 

4^‘ P.M. 

Mean of 
the 

month. 

f 

January 

• » « • 

59-2 

57-6 

53-7 

67-9 

60- 

8 

54-7 

68-1 

61-4 

59-7 

February 

— 

69-7 

66-5 

52-7 

80-4 

66- 

5 

57-1 

73-5 

65-3 

67-0 

March. 

75 

73-5 

78-4 

63-4 

83-8 

73- 

6 

71-3 

81-3 

76-3 

75-4 

April 

92 

84-7 

■ 84-7 

75-9 

96-4 

86 

1 

73*9 

95-2 

84-5 

86-4 

May 

93 

87-2 

.... 

80-4 

99-9 

90 

1 

80-6 

95-7 

88-1 

89-6 

June 

89Va 

89-1 

.... 

80-8 

89-7 

85 

2 

78-5 

82-5 

80-5 

86-1 

July 

86 

83-0 


82-3 

90-4 

86 

3 

81-9 

88-4 

85-1 

85-1 

August 

— 

84-6 

85-0 

81*0 

86-1 

83 

5 

80-7 

86-7 

83-7 

84-2 

September 

83 

80-7 

63-0 

80-2 

86-2 

83 

2 

81-0 

86-8 

83-9 

78 -H 

October 

80 • 

79-0 

.... 

74-2 

84-5 

79 

3 

74-9 

81*7 

78-3 

79-1 

November 

63 

68-2 

— 

63-5 

75-6 

69 

5 

68-3 

78-7 

73-5 

68-5 

December 

59 

60-0 

.... 

— 

68-7 

• • 

• 

55-0 

67-1 

61-0 

60-0 

Year 

— 

76-6 

— 






for 1856: 76-8 

76-0 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

62-2 

83-8 

j 85-1 

75-5 

76-G 
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ChendvIr Hill, near Hazaribagh, in Bengal. 

Latitude North. 'Longitude East Green. Height. 

24° 0' 85° 20' 2,815 feet 

1860, Lt.-Col. Yototg, in “Selections from the Records of the Gov. of Ind, Mil. Dep.,” 1862, Vol. III., 

p. 176. 

Mean 


at Hazaribagh, 735 feet lower, the temperature was 

10^ 4h 

1860, Aug. 80-7 80-9 


7h 

A.M. 

Noon 

4^^ P.M. 

7 -f 4 
2 

1860, July 

72-5 

72-4 

72--5 

72-5 

„ Aug, 

70-6 

78-4 

71-9 

71-2 


Ohittag6ng, or Islamabad, in Bengal. 

Latitude North. Longitude East Green. Height. 

22° 20'- 5 91° 44'-!$ 191 feet 

1851, Jan. to March, in Manuscript, April to Dec., Journ. As. Soc., 1852. 
1850-4, Ch. Evan; 'Williams; Beatson. SR.; 9’‘ SO*”; Noon; 2^' 40“; 4’'; SS. 

ScHLAGiOTWEiT, “Met. Mscr.,” Vol. 19. 


Months. 


1850 


SR. 


a 


CD 

iJd 

§ s 


1851 


^ 2 
s a 


1852 


SR. 


Ph 


<D 


rt 

03 

<D 


1853 


SE. 




CD 

. 

q-t >3 

§1 

H) 


1854 


SR. 


a 

p. ' 

■5h 


C+H 

rj O 

I s 
a 


1 s 

cj cd( 

Pi OJ 

2 a 

o w 


Januai-y 

February 

March 

April 

May 

June 

July 

August 

Seiitember 

October 

November 

December 

Year 


76-4 

85-0 

81 

79-1 

86-5 

82 

76-5 

80-3 

78 

80-1 

84-2 

82 

79-1 

81-9 

80 

79-5 

82-5 

81 

77-7 

82-7 

80 

68-6 

77-0 

72 

59-7 

69-6 

64 


65 

71 
76 

81 

80 

76 

78 

79 

80 

77 

72 
67 

75 


53 

59 

71 

75 

79 

78 

80 
80 

79 
69 
62 


68-7 

75-3 

78- 1 

83-1 

83- 4 

79- 9 

84- 7 
84-1 

83-0 

77-0 

70-9 


61 

67 

74 

79 

81 

79 

82 

82 

81 

73 

66 


60-2 

63- 8 
70-2 

79- 7 
82-5 

80- 0 

79-5 

78- 9 

79- 5 

78-6 

64- 9 
60-5 


68-6 

75-7 

83- 6 

85-3 

88-8 

84- 2 

82-4 

82-6 

82-6 

82-6 

75-5 

72-1 


64 

69 
76 

82 

85 

82 

80 

80 

81 

80 

70 
66 


for 1853: 76 


65 


75 

79 

78 

78 


73-0 69 


80-7 

86-3 

82- 5 

83- 5 


77 

82 

80 

81 


63-6 

69-4 

76-0 

80-5 

83-0 

79-7 


80' 

80' 

81' 

79' 

72- 


66-2 

76-0 


General mean of the seasons and of the year. 


Dec. to Feljr. 

March to May. 

Juue to Aug. 

Sept, to Nov. 

Year. 

66-4 

1 79-8 

80-2 

77-7 

^ 76-0 


IT. 


27 
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GROUP 11 ; bengIl and dahae, 


Ohunar, ill Baliar. 

Longitude East Green. Height. 

82° 51'- 6 i 250 feet 

A. 1819: May to December; 1820: January to April. Edinb. Phil. Journ., 1821, p, 442. Four 

observations a day. 


Latitude North. 
25° 7' -5 


1819 and 1820. Mean of the month. 


January 
F ebruary 
March 

April 

May 

June 


58 

62% 

77% 

84 

89 

88 


July 

August 

September 

October 

November 

December 


90 

85% 

821/4 

, 79% 

G9% 
63 V 4 


Mean of the seasons and of the year 
r" — ^ ■ 

Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year* 

61-2 

83-5 

87-8 

77-2 

77.4 
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Dainajphe, in Bengal. 

Latitude North. Longitude East Green, Height. 

25° 36' -6 88° 36'- 8 S 180 feet 

1854, Peter; Newett. Means of extremes. 

ScHLAGiNTWEiT, “Met. Mscr.,” Tol. 14. 

The temperatures for 1851 in As. Soc. Journ. seem to he not the means of the day, but warmer. 


1854, Mean of the month. 

January 

63 

July 

83 Va 

February 

68% 

August 

81V* 

March 

80 

September 

81% 

April 

87 

October 

80 

May 

■ 90 

November 

72 

June 

80% 

December 

66 


Mean of the seasons and of the year. 


1 

I 

1 Bee. to Fehr. 

1 

j 

March to May. 

June to Aug. 

Sept, to Nov. 

^ 

Year. 

i 

66 

86 

81-8 ' 

77-8 

77-8 


27 * 
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GEOUP II : BENGAL AND BAHAE, 


Damdam, in Bengal. 

Latitude North. Longitude East Green. Height. 

22°37'-9 88°21'-2$ L.a.L.S. (30 feet) 

1852-5. Artillery lines; Maeshall; Mackinnon; Camden; Duke. SR.; 10; 4; SS.; 10. 

ScHLAGiNTWEiT, Mscr.,” VoL 12. 



1852 

1853 

1854 












General 

Months. 



Mean 



Mean 



Mean 

mean. 


SR. 

4*^ P.M. 

of the 

SR. 

4*^ P.M. 

of the 

SR. 

4** P.M. 

of the 





month. 



month. 



month. 


January 

62-0 

69-5 

65-7 

63-0 

68-1 

65-5 

64-5 

70-5 

67-5 

66-2 

February 

70-5 

79-5 

75-0 

71-5 

77-5 

74-5 

66-5 

70-5 

68-5 

72-7 

March 

. 74-0 

82-5 ■ 

78-2 

74-5 

83-5 

79-0 

78-3 

81-5 

79-9 

79-0 

April 


• » • * 

.... 

83-5 

88-0 

85-7 

.... 

.... 

• • . . 

(85-7) 

- May 





.... 

■ • • . 

.... 

83-0 

89-1 

86-0 

(86-0) 

June 

83-5 

87-5 

85-5 

82-0 

87-6 

84- ,8 

82-3 

87-9 

85-1 

85-1 

July 

80-0 

82-5 

81-2 

82-2 

84-5 

83-3 

81-5 

85-7 

83-6 

82-7 

August 

82-5 

85-0 

83-7 

81-5 

84-0 

82-7 

80-4 

83-8 

82-1 

82-8 

September 

80-0 

84-0 

82-0 

82-5 

85-3 

83-9 

81-4 

84-0 

82-7 

82-9 

October 

80-5 

82-5 

81-5 

• « • « 

• * • . 

• . . . 

• • • . 

.... 


81-2 

November 

70-5 

75-0 

72-7 

75-1 

79-3 

77-2 

71-3 

76-9 

74-1 

74-7 

December 

.... 

.... 

.... 

.... 

— 

.... 

66-0 

71-4 

68-7 

(68-7) 

Year 



.... 



.... 



.... 

79-0 


> Isolated month (mean). 1851: Oct. 80*9. 
General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

69-2 

83-6 

83-5 

79-6 

79-0 


D:6ei, in Bahar, 

Latitude North. Longitude East Green. Height. 

24° 55' 84° 10' 332 feet 

1860. Gaedner. SR.; 10; 4; 8 or 10. Calc. San. Est, 1861, pp. 108 to 113. 

SR. 4’' Mean. SR. 4'‘ Mean. 

84 92 88 Sept. 82-6 91-2 86-9 

Aug, 82 90 86 
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DhIka, in Bengal. 

Latitude North. Longitude East Green. Height. 

23°42'-7 90°20'-3p 72 feet 

1832-6. Means of the year, based on, the means of SR. and 3**. Taylor, “Topography of Hakka,” 
Calc. 1840, p. 16; but those of the single months not being given, I exclude them from the general 
means, They are in the respective order 74*5, 75-1, 74-7, 74*1, and 74-7. 

1851. Journ. As. Soc., 1852, deduced from extremes, as Dr. Green told me in 1855. 

1852-4. Green. SR.; 9^50“; Noon; 2**40“; 4*^; SS.; and Min. _ 

ScHL-iGiNTWEiT, “Met. Mscr.,” Vol. 17. 


Months. 

1851 

1852 

1853 

1854 

General mean. 

Mean 
of the 
month. 

SR. 

P.M. 

Mean 
of the 
month. 

SR. 

P.M. 

Mean 
of the 
month. 

SR. 

4'^ P.M. 

Mean 
of the 
month. 

January 

67-3 


• . . • 

• • . • 

58-8 

68-2 

63-5 

61-9 

69-9 

65-9 

65-6 

February 

71-0 

.... 

.... 

.... 

65-8 

76*1 

70-9 

62-8 

71-2 

67-0 

69-6 

March 

82-5 

— 

.... 

.... 

75-1 

85-5 

80-3 

73-0 

81-8 

77-4 

80-1 

April 

84-0 

77-6 

87-9 

82-7 

80-9 

89-2 

85-0 

76-4 

83-0 

79-7 

82-8 

May 

88-2 

80-6 

85-7 

83<1 

82-5 

88-2 

85-3 

80-6 

87-0 

83-8 

85-1 

June 

84-2 

82-1 

85-2 

83-6 

82-9 

86-2 

84-5 

80-7 

82-7 

81-7 

83-5 

July 

86-3 

81-0 

83-0 

82-0 

82*4 

85-3 

83-8 

82-4 

86-0 

84-2 

82-7 

August 

85-3 

82-6 

84*6 

83-6 

82-1 

84-4 

83-2 

82-2 

84-0 

83-1 

83-8 

September 

85-6 

83-2 

84-9 

84-0 

81-3 

83-3 

82-3 

82-1 

84-8 

83-4 

83-8 

October 

81-9 

80-0 

84-0 

82-0 

78-6 

83-6 

81-1 

79-7 

82-9 

81-3 

81-6 

November 

75-7 

69-0 

76-9 

72-9 

70-1 

77-3 

73-7 

71-9 

76-4 

84-1 

74-1 

December 

69-5 

61-8 

71-2 

66-5 

62-8 

70-6 

66-7 

65-2 

70-8 

68-0 

67-7 

% 

Year 

80-1 



.... 


for 1853 

; 78-4 


for 1854 

•. 77-5 

78-4 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

67-6 

82-7 

83-3 

79-8 

78-4 
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G-EOTJP 11 : BEUgIl and BAHijl, 


Latitude North. 
23° 36'. 5 


FARfDPUE, in Bengal. 

Longitude East Green. 

89°48'.9J 

1853 and 1854, KAnACHAnn, SR.; 10; 4; SS. 
ScHLAGrNTWEiT, “Met. Mscr,,” Tol. 18. 


Height, 

L.a.L.S. 



General mean of the seasons and of the year. 
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QIya, in Bahar. 

Latitude North. Longitude East Grreen. Height. 

24° 49' 85“ 0' 280 feet 

1852-4. Deapeb. 1851-3. SR.; 9; 50; 12; 2; 4; SS.; Minimum. 

1854. SR.; 10; 4; 10. 

Values for 1851 are also given in the As. Soc. Journ., 1852; hut they are in many months 4° to 
5° too -warm, evidently since the mean of all the observations presented vas indiscriminately taken. 

ScmioiNTWEiT, “Met. Mscr.,” Yol. 13. 


Months. 


■ 1851 


1852 

1853 

1854 

General 

mean. 

SR. 

4*^ P.M. 

Mean 
of the 
inonth. 

SR. 

4*^ P.M. 

Mean 
of the 
month. 

SR. 

4^^ P.M. 

Mean 
of the 
month. 

Sll. 

4*^ P.M. 

Mean 
of the 
month. 

J cJjll, 

54-1 

72-2 

63-15 

56-9 

74-0 

65-45 

54-9 

68-3 

61 • 6 

54-5 

72-7 

63-6 

63-4 

Febr. 

60-4 

74-5 

67-45 

66-3 

81-8 

74-05 

65-6 

80-6 

73-1 

58-8 

74-0 

06-4 

70-2 

March 

70-8 

.... 

(75-8) 

69-6 

81-9 

75-75 

72-9 

93-5 

83-2 

.... 

.... 

.... 

78-2 

April 

G7-7 

97-5 

82-6 

78-9 

97-5 

88-2 

81-5 

100-2 

90-85 

77-1 

92-0 

84-55 

86-5 

May 

87-4 

101-8 

94-6 

84-1 

92-7 

88-4 

84-7 

102-5 

93-6 

86-5 

95-9 

91-2 

91-9 

June 

87-5 

95-7 

91-6 

85-8 

92-1 

88-95 

89-2 

95-0 

92-1 

79-2 

91-6 

85-4 

89-5 

July 

83-1 

88-6 

85-85 

80-6 

85-5 

83-05 

78-, 6 

88-2 

83-4 

81-2 

90-0 

85-6 

84-5 

Aug. 

83-3 

89-6 

86-45 

81-7 

86-0 

83-85 

79-5 

91-7 

85-6 

79-7 

89-9 

84-8 

85-2 

Sept. 

81 -6 

87- 9 

84-75 

83-2 

88-7 

85-95 




80-0 

86. 5 


84.. fi 

Oct. 

77-1 

86-0 

81-55 

78-1 

83-2 

80-65 

74-6 

85-2 

79-9 

77-8 

87-1 

OO * A/O 

82-45 

81-1 

Nov. 

65-9 

75-2 

70-55 

. . . . 

.... 


67-5 

80-4 

73-95 

65-7 

76-8 

71-25 

71-9 

Dec. 

.... 

.... 

(65-2) 

63-8 

70-0 

66-9 

57-0 

71-6 

64-3 

59-1 

72-6 

65-85 

65-5 

Year 



.... 










79-4 


General mean of the seasons and of the year. 


Dec. to Febr, 

March to May. 

June to Aug. 

Sept, to Kov. 

Year. 

66-4 

85-5 

86-4 

79-2 

79-4 
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GEOUP II ; BENgIl and BAHAEj 


Hazaeibagh, in Bengal. 

Latitude Nortli. Longitude East Green. Height. 

24°0'-0 85° 20' -9 1,750 feet 

1851. Journ. As. Soc., 1852. 

1850-5. Native Doctor; means based on extremes. 

SoHLAGiNorwEiT, “Met. Mscr.,” Vol. 11. 

1858-60. Means of observations in the regimental hospital; but as Dr. Campbell says: “they cannot be 
considered of any great statistical value.” Pari. San. Eep., Vol. II., p. 68. A comparison with 
the observations I received in detail for 1850-5 showed them to be in general considerably too warm. 


Months. 

Mean of the months. 

General 

mean. 

Months. 

Mean of the months. 

General 

mean. 

1850. 

1851. 

1854. 

1850. 

1851. 

1854. 

January 


62-5 

60-9 

60-0 

July 

81-9 

77-9 

(82-0) 

80-6 

February 

.... 

63-0 

62-6 

65-2 

August 

79-1 

77.4 

77-7 

77-5 

March 

.... 

74-1 

72-9 

73-5 

September 

77-5 

75-9 

76-2 

76-0 

April 

79-1 

81-7 

80-7 

80-5 

October 

73-7 

71-0 

73-9 

72-9 

May 

86-5 

.... 

83-4 

84-9 

November 

66-4 

68-0 

66 • 1 

66-8 

June 

80-9 

.... 

80-3 

80-6 

December 

60-8 

62-9 

62-2 

62-0 






Year 


.... 

73-2 

73-4 


Isolated months (means). 1852: Jan. 58'1; Febr. 70‘0. 1855: Jan. 58‘7. 
General mean of the seasons and of the year. 


Dec. to B'ebr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

62-4 

79-6 

79-6 

71-9 

73-4 
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Ht5gli, in Bengal. 

Latitude North.. Longitude East Green. Height. 

22°53'-4 88° 23'- 14 L.a.L.S. (30 feet) 

1851. Also in Journ. As. Soc. for 1852, but here I corrected the means for hours of observation. 
1854 and 1855. Haillie. SK; 9Va; 10; N.; 3; 3ya; 4; SS.; 10. 

ScHLAansTTWBiT, “Met. Mscr.,” Vol. 12. 

The observations in general were not made very regularly at the hours indicated. 


Months. 

1861 

1864 

General 

mean. 

Months. 

1851 

1864 

General 

mean. 

Mean of 
the 

month. 

SR. 

4** P.M. 

Mean of 
the 

month. 

Mean 
of the 
month. 

SR. 

4** P.M. 

] 

Mean 
of the 
month. 

Jan. 

65-0 



64-5 

63-4 

July 

81-0 

79-4 

81-6 

80-5 

80-7 

Febr. 

68-0 



68-1 

68-0 

Aug. 

82-0 

76-4 

83-3 

79-8 

1 80-9 

March 

80-4 



79-6 

80-0 

Sept. 

82-5 

.... 

.... 



April 

85-0 

.... 

.... 

.... 

(85-0) 

Oct. 

80-0 

.... 


73<7l 

(80-0) 

May 


.... 

.... 

.... 

(87 -0) 

Nov. 

71-2 

66-2 

80-5 


72-2 

June 

84-3 

79-5 

84-9 

82-2 

83-2 

Dec. 

62-5 

58-8 

74-7 

66 • 7 

64- 6 







Year 

77-4 






Isolated month (mean). 1866: Jan. 60 ‘8. 
General mean of the seasons and of the year. 




Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Tear. 

65*3 

84-0 

81-6 

78-2 

77-3 


JamIra Pat, in the Sirgnjah. Highlands, Bah^r. 

Latitude North. Longitude East Green. Height. 

25° 0' 83° 15' 3,200 feet 1 

1856. Min., 2^ Shbrwill. Calcutta Sanitary Establishments, p. 74. 


Months. 

Min. 

2^* P.M. 

Mean. 

Months. 

Min. 

2*^ r.M. 

Mean, 

March 

66 

80 

73 

May 



80 

April 

73 

87 

80 

June 


78 

74 


I add the following means from Nagpur in Ber5,r, height 935 feet, for comparison; 
March: 84*3 April: 93 May: 96-3 June: 86-0 
^ The highest points of the Table-Land reach 3,700 feet. 


IV. 


28 
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GBOUP II: BEBGil A2iO) BAHAE, 

Jess6e, in Bengal. 

Latitude North. Longitude East Green. Height. 

23°9'-0 89“7M3 L.a.L.S. 

1852-5. Palmee. 1852 and 1853: SE.; 9*^50“; 4; Noon; 2^140 ; 4; SS.— 1854 and 1855: 

SR.; 10; 4; 10. 

ScHLA&iNiwEiT, “Met. Mscr.,” Vol. 18. 


Months. 

1852 

— = 

1853 

1854 

General 

mean. 

SR. 

i"* P.M. 

Mean 
of the 
month. 

SR. 

4*^ P.M. 

Mean 
of the 
month. 

SR. 

4** P.M. 

Mean 
of the 
month. 

January 

.... 

... * 


• . • . 

• • « • 


58-1 

69-5 

63-8 

62-0 

February 

61.8 

79-5 

70-65 

67-2 

77-6 

72-4 

65-5 

75-8 

70-65 

71.2 

March 

71-3 

82-2 

76-75 

73-0, 

86-9 

79-95 

73-2 

85-2 

79-2 

78-6 

April 

77-5 

90-8 

84-15 

79-7 

89-5 

84-6 

• • * • 

.... 


84-4 

May 

80-4 

89-2 

84-8 

.... 

.... 

..... 

.... 

.... 


(84-8) 

June 

82-4 

86.7 

84-55 

80-4 

86-1 

83-25 

79-8 

84-7 

82-25 

83-35 

July 

80-5 

85-5 

83-0 

80-0 

84-5 

82-25 

83-2 

88-7 

85-95 

83-7 

August 

82-3 

85.8 

83-05 

80-7 

84-4 

82-55 

83-7 

86-8 

85-25 

83-6 

September 

83-2 

85.5 

84-35 

81-0 

84-3 

82-65 

82-2 

86-9 

84-55 

83-85 

October 

83-9 

86.5 

85-2 

.... 

.... 



.... 


(85-2) 

November 

76-0 

81-5 

78-75 

68-0 

78-5 

73-25 

69-5 

77-1 

73-3 

75-1 

December 

.... 

.... 


— 

.... 


60-5 

69-2 

64-85 

(64-85) 

Year 










78-4 


Isolated montli (mean). 1855: Jan. GO'S, also included in the general mean. 
General mean of the seasons and of the year. 


Bee. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

66-0 

82-6 

83-5 

81-4 

1 ' 

!■ 78-4 

1 
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KachIe, or SfLCHAE, in Bengal. 

Latitude North. Longitude East Green. Height. 

24“ 48'. 7 92°43'-9$ L.a.L.S. 

1851-4. Eolfe. SE.; 10; 4; SS. 


ScHLAGiNTWEii, “Met. Mscr.,’’ Vol. 17. 



General mean of the season and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

65-1 

‘ 

77-1 

82-5 

. n 

77-9 

75-6 


28 * 
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GEOTJP n: BENOilj AND BAHAR, 


Kishanptjr or DorInda, in Bengal. 

Latitude North. Longitude East Green. Height. 

23° 28' 85° 20' Ah. 200 feet. 

1852 and 1853. Beougham. Approximate naeans, deduced from extremes. 

ScHLAaiNi'WEiT, “Met. Mscr.” Vol. 11. 


Montlis. || 

1852. j 

1853. 

General 

mean. 

Months. 1 

1852. 

1853. 

General 

mean. 

Mean of the month. 

Mean of the month. 

January 

60-7 

59-6 

60-15 

July 

77-8 

78-5 

78-15 

February 

73-0 

71-3 

72-15 

August 

77-6 

80-3 

78-95 

March 

75-1 

82-5 

78-8 ' 

September 

79-9 

77-5 

78-7 

April 

84-5 

87-0 

85-75 

October 

79-5 

74-2 

76-85 

May 

86-5 

90-8 

88-65 ■ 

November 

70-3 

70-4 

70-35 

June 

80-6 

85-8 

83-2 

December 

62-6 

63-4 






Year 

75-7 

76-8 

76-2 


Mean of the seasons and of the year. 


Dec. to Fehr. 

March to May. 

June to Aug, 

Sept, to Nov. 

Year. 

65-1 

— : — 

84-4 

80-1 

75-3 

76-2 
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MAiMlNGsiNGH, in Bengali. 

Latitude North. Longitude Eaet Green. Height. 

24° 44' -8 90° 20'- 9$ L.a.L.S. 

1851. Journ. As. Soc., 1852; for Fehr. I also had the Manuscript details. 
1852-4. Elton. SK.; 10; 4; SS. and SK; 10; 12; 2^ 40, 4; SS. and Min. 

SomAGiNTWEiT, “Met. Mscr.,” Vol. 18. 


Months, 

1851 

1852 

1853 

1554 

General 

mean. 

Mean of 
the 

month. 

SR. 

4'^ P.M. 

Mean of 
the 

month. 

SR. 

4** P.M. 

Mean of 
the 

month. 

SR. 

4^^ P. M. 

Mean 
of the 
month. 

Jan. 

62-0 

54-2 

68-2 

61-2 

54-4 

68-2 

61 • 3 

57-5 

73-1 

65-3 

62-45 

Eebr. 

64-7* 

61-0 

75-3 

68-1 

60-1 

78-2 

69-15 

57-9 

70-7 

64-3 

65-95 

March 

75-1 

65-6 

79-5 

72-5 

69-4 

88-5 

78-95 

67-4 

85-1 

76-25 

75-8 

April 

77-3 

72-7 

85-4 

79-0 

76-5 

90-8 

83-65 

72-5 

83-2 

77-85 

74-45 

May 

82-8 

78-4 

86-1 

82-2 

77-1 

89*9 

83-6 

82-3 

91-1 

86-7 

83-8 

June 

82-3 

78-8 

84 -5 

81-6 

79-3 

88-9 

84-1 

78-8 

83-5 

81*15 

82-3 

July 

84-5 

79-1 

83-6 

81-3 

79-4 

88-9 

84-15 

80-4 

87-7 

84-05 

83-5 

Aug. 

.... 

80-5 

85*9 

83-2 

79-1 

86-5 

82-8 

79-8 

85-5 

82-65 

82*9 

Sept. 

.... 

79-6 

84-4 

.82-0 

78-6 

83-4 

81-0 

79-1 

87-0 

83-05 

82-0 

Oct. 

81-7 

77-2 

85-1 

81-15 

74-6 

87-0 

80-8 

79-1 

84-1 

81-6 

81-3 

Nov. 

74-5 

65-1 

77-7 

71-4 

66-0 

77-7 

71-85 

67-8 

78-1 

72-95 

72-7 

Dec. 

67-3 

57-5 

72-6 

65-05 

56-9 

72-4 

64-65 

57-3 

73-1 

65-2 

65-55 

Year 

.... 


for 1852 

: 75-7 


;or 1853; 

: 77-2 

fo: 

r 1854: 

76-7 

76-0 


* Isolated month (mean). 1851: Febr. 63-5 (from our original details). 
General naean of the seasons and of the year. 


Dec. to Febr, 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

64-6 

78-0 

82-9 

.78-7 

I 76-0 

1 1 
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GEOPP II : BENGAL AND BAhXe, 

MIdnabur, in Bengal. 

Latitude Nortk Longitude East Green. Height. 

22° 24' -3 87° 17'- 9 i L.a.L.S. 

1854. Isolated months, Paeteidgb. SR.; 10; 4; 10. The means for the year 1851 of the As. 

Journ. vere left out, being much too hot. 


1854 

1864 

Months. 

SR. 


Mean. 

Montlis. 

SR. 

4*^ p.m:. 

Mean. 

February 

68-8 

73-2 

71-0 

July 

78*1 

82-7 

80-4 

March 

75-4 

80-1 

77.7 

August 

■ 77.7 

78-5 

78-1 

June 

79-4 

83.9 

81-6 

September 

76-5 

80-8 

78-2 


Latitude North. 
25° 27'. 4 


MoNGsiR, in Bengal. 

Longitude East Green. 
86° 40'. 2 S 


Height. 
200 feet 


1851 


1851 


1851 


Mouths. 

Mean of the 
month. 

Months. 

Mean of the 
month. 

Months. 

Mean of the 
month. 

- 

January 

65Va 



September • ■ ■ 

85 

February .... 

68 


90 

October 

80% 

March 



86 

November. . . . 

70% 

April 

84V2 

August 

SSYa 

December .... 

, .... 


General mean of the seasons and of the year. 


1 

Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

' 

1 ■- 

84-5, 

87-5 

78-7 

. ; . .. 
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MueshbdabId, in Bengal. 

Latitude North. Longitude East Green. Height, 

24° 11'. 8 88°9'.95 L.a.L.S. 

1851. Journ. As. Soc. for 1852. 

1852. Kian. Means from SR. and 4.» 

ScHLAGiNTwEiT, “Met. Mscr.,” Vol. 11. 


Months. 

1851 

1852 

1863 

1854 

General mean. 

Mean of the month. 

January 

63 

62 


66 

64-0 

February 

65-5 

70 

72 


69-2 

March 

79-2 

78 

84 


80.4 

April 

83-0 

85 

90 


86-0 

May 

88 0 

86 

• • 


87.0 

June 

85-5 

86 

88 


86.5 

July 

82.7 

85 

86 


84-6 

August 

88.0 

86 

86 


86.7 

September 

88 

85 

, . 


86.5 

October 

83 

82 

A . 


82.5 

November 

75 

74 


73 

74.0 

December 

68 

69 

• • 

67 

68-0 

Year 

79-1 

79-0 

• • 

• . 

79.6 


Isolated month (mean). 1855: Jan. 64. 
General mean of the seasons and of the year. 


Dec, to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

67.1 

84-5 

85.9 

81-0 

79.6 




- .....jaL-J 
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aEOXJP II : BENGAL AND BASll, 


1^'oak(5lli, ill Bengal. 

Latitude North. Longitude East Green. Height. 

22° 45'. 5 90° 57'. 8$ L.a.L.S. 

f. ' - • 

1853 and 1854. Datis. Approidmate means, from SR. and hut not quite regularly observed. 

ScHLAGiNiVEW, “Met. Mscr.,” Vol. 18. 


1854. Mean of the month. 


January 

65-6 

July 

83-2 

Eehraary ...... 

70-1 

August 

81-6 

March . 

78-8 

September 

82-3 

April 

80-4 

October . 

CO 

O 

May . 

84-9 

November 

75-0 

June 

82-3 

December 

67-8 



Year 

77-7 


Isolated months (means). 1853: Nov. 75 •2; Dec. 67-3. 
Mean of the seasons and of the year. 
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PIbna, in Bengal. 

Latitude North. Longitude East Green. Height. 

24° r 89° 12' L. a.L.S. 


1851. Journ. As. Soc., 1852, the results seem to he the means of the extremes. 
1851-4. William: Ellis. SR.; 10; 4; SS. 

SoHXA&iNT-WEia, “Met. Mscr.,” Vol. 18. 


Months. 

1851 


1852 ^ 


1853 

1854 

General mean. 

Mean of 
the 

month. 

SE. 

4’* P.M. 

Mean of 
the 

month. 

SR. 

4'‘ p.m:. 

Mean of 
the 

month. 

SR. 

4** P.M. 

Mean of 
the 

month. 

January 

70-3 

54 

70 

62-0 

56 

69 

62-5 

58 

74 

66-0 

65-2 

February 

74-0 

62 

81 

71-5 

63 

83 

73-0 

. . . , 

.... 

.... 

72-8 

March 

80-7 

68 

81 

74-5 

71 

92 

81-5 

.... 


.... 

78-9 

April 

84-2 

74 

90 

82-0 

78 

93 

85-5 

.... 

.... 

.... 

83-9 

May 

87-5 

77 

89-7 

83-3 

81 

93 

87-0 

78 

89 

83-5 

85-3 

June 

84-0 


.... 

.... 

81 

88 

84-5 

80 

86 

82-5 

83-7 

July 

82-8 

. ■ 

.... 

.... 

83 

90 

86-5 

82 

91 

86-5 

85-3 

August 

85-2 

81 

87 

84-0 

80 

86 

82-5 

82-5 

86-5 

00 

84-1 

September 

85-4 

81 

87 

84-0 

79 

85 

82-0 

88-1 

87-7 

85-4 

84-2 

October 

81-6 

77 

85 

81-0 

. . 

- . 

.... 

73 

79 

76-0 

79-5 

November 

73-0 

62 

78 

70-0 

• • 

. . 


69 

76 

72-5 

71-8 

December 

66-0 

58 

73 

65-5 

58 

72 

65-0 

62 

73 

67-5 

66-0 

Year 

79-6 




- 






78-4 


Isolated iiionths (means), 1851: Jan, 68 ’2; Febr, 73; Marcli 80, excluded from tke mean., the manuscripts I obtained 

not being complete. 

General mean of tlxe seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to !Noy. 

Year. 

68-0 

82-7 

84-4 

78-5 

78-4 


IT, 


29 
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GBOUP n: behgIl and bahIe, 


PARisNi^TH Peak, in Bahar. 

Latitude North. Longitude East Green. Height. 

23° 57'' 8 86° 6^*95 4,496 feet (highest point) 

June 1860 to May 1861: SR.; 9; Noon; SS. Observations made in connection vith the erection 
of a Sanitarium. The means taken there from all the four hours are naturally too warm; I 
recalculated the means from the approximate extremes ftnd I have added, to complete the 
yearly period, an estimated value for September, from analogy with the curves of neighbouring 
stations. Records of the Gov. Beng., XXXVIH., “Papers relating to a Sanitarium upon Mount 
Parisnath.” They contain also many valuable ethnographical and historical details. 


1860-61. 

Months. 

Miu. 

Max. 

Mean. 

Months. 

Min. 

Max. 

Mean. 

January 

51-5 

57-6 

54-5 

July 

71-0 

75-0 

73-0 

Eebruary 

52-0 

60-0 

56-0 

August 

67-9 

71-1 

69-5 

March 

62-1 

74-5 

68-3 

September 

(66) 

(70) 

(68-0) 

April 

72-8 

85-5 

79-1 

October 

64-0 

69-0 

66-5 

May 

72-7 

78-6 

75-6 

November 

60-0 

64-0 

62-0 

June 

71-0 

74-0 

72-5 

December 

52-9 

57-9 

55-4 


Mean of the seasons and of the year. 


. Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

55-3 

1 

74-3 

71- 6 

66-5 

66-7 
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Latitude North. 

25°48'-0 

1850. Steale. Means from Extremes. . 

SoHLAGiNTWEir, “Met. Mscr.,” Vol. 14. 

1851. Journal As. Soc., 1852. Means; hut, from comparisons made by my Assistant, Lt. Adams, 
a correction of — 1“ Fahr. had to be applied. 


PIenba, in Bengal. 

Longitude East Green. Height. 

87° 29' -.6$ L.a.L.S. 


1850 

1851 

(leneral 

means. | 

Mean of tlie month. 

Mean of the month. 

Sept. 

82-3 

Jan. 

63V* 

May 

83 Va 

Sept. 

85 

Sept. 

83-6 

Oct. 

80-7 

Febr. 

64 V* 

June 

84Va 

Oct. 

79 

Oct. 

79-8 

Not. 

71-7 

March 

70Va 

July 

QD 

Nov. 

70% 

Nov. 

71.1 



April 

87 

Aug. 

SSYa 

Dec. 

64 









for 1851: 76-9 




Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Ang. 

Sept, to Nov. 

Year. 

64-0 

80-3 

85-2 

78-2 

76-9 


29 * 
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Patna and DIinapije, in Bengal 

Patna: Latitude North. Longitude East Green. Height. 

25“ 37'. 2 85“7'.5J . 170 feet 

1850 to 1851 and isolated months 1852 to 1853. Ta^xob, inDainapur. SE.; O’* 50"*; 12; 2^* 40“; 4**; 
SS.; Min. 

1853 and 1854. Knott, in Patna. Means deduced from SR. and 4. 

ScHLAonrawEiT, “Met. Mscr.,” Yol. 13. 


Months. 

1850 to 1851 

1853 

1854 

1855 

General 

mean. 

SR 

4** P.M. 

Mean of 
tie 

month. 

Mean of 
the 

month. 

Mean of 
the 

month. 

Mean of 
the 

month. 

January 

53.0 

66.3 

59.6 

58.9 

6.3-9 



60-8 

February 

57.2 

66.5 

61.8 

69.3 

67.2 

, . 

, , 

66-1 

March 

64.4 

82-7 

73.5 

78.1 

76-8 



76-1 

April 

72-6 

92.8 

82.7 

85-3 

83.6 


, , 

83.9 

May 

80-2 

99.6 

89-9 

89.4 

88.0 

87 

-8 

88-8 

June 

81-3 

'91.2 

86.2 

88.1 

87-8 ! 

87 

-3 

87-3 

July 

8M 

90.5 

85.8 

81.2 

86-5 1 

84 

-7 

84-5 

August 

82-7 

88.4 

85.5 

84.5 

84-2 

84 

-7 

84-7 

September 

80-5 

85.6 

83.0 

84.3 

84-5 



83-9 

October 

78.1 

83.2 

80.6 

78-3 

82-3 

.. 

.. 

80-4 

November 

65.2 

74.0 

69.6 

71.6 

73-2 

, , 

, • 

71-1 

December 

53.1 

68.1 

60.6 

64.1 

(65-0) 



62-2 

Year 

for 1850 to 51 

: 76.7 

77.7 

78-6 



77.4 


DiiNAPXJB: Isolated montlis (means), not quite complete, remained excluded. 1852: Jan. 57-3; Febr. 67 4. 

1853: Jan. 61 -2; Febr. 69-1; March 80-0. 

General mean of the seasons and of the year. 


Dec. to Febr, 

March to May, 

June to Ang-. 

Sept, to Nov. 

Year. 

63-0 

82-9 

85.5 

78-5 

77-5 
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RX-Mpur B6leah, in Bengal 

Latitude North. Longitude East Green, Height. 

24'’21'-8 88° 34^33 56 feet 

1851-5. BEDPoan. SB.; 10; 4; SS. 

ScHiiACUNiwEiT, “Met. Mscr.,” Tol. 14. 

Compare also Dr. Bbdpobd’s “Memoir on the Meteorology of Rampur Boleah,” Journal As. Soc., 1852, 

p. 593. 


Months. 

1851 

1852 

1853 

1854 

General mean. 

SR. 

# P.M* 

Mean 
of the 
month. 

SR. 

4'‘ P,M. 

Mean 
of the 
montb. 

SR. 


Mean 
of the 
naonth. 

SR. 

4''p.m. 

Mean . 
of the 
month. 

January 

63 

68 

65. 

5 

55-5 

71-4 

63. 

4 

• • • • 


... * 

68 


69-5 

69-0 

64-8 

February 

69 

75 

72- 

0 

62-9 

80-3 

71- 

6 

61- 1 

77-2 

69-1 

63 


72-5 

67-9 

6D-7 

March 

77 

87 

82- 

0 

67-8 

80-0 

73 

9 

70- 1 

80-2 

75-1 

73 

5 

81.9 

77-7 

77-2 

April 

81 

89 

85- 

0 

75-3 

84-6 

79 

.9 

78-5 

86-8 

82-6 

► 

• 

.... 

.... 

82-5 

May 

87 

93 

90- 

0 

79-5 

83-9 

00 

.6 

• « • . 

.... 


- 

• 

.... 

.... 

85-8 

June 

83 

88 

OD 

Oi 

5 

81-8 

85-0 

CO 

00 

•4 

...» 

... * 


79 

3 

84.2 

81-7 

83-5 

July 

83 

87 

85- 

0 

80-4 

84-0 

82 

•2 

81-7 

85-2 

83-4 

82 

7 

86.2 

84-4 

83*8 

August 

84 

88 

OD 

0 

81-2 

85-5 

83 

3 

80.9 

84- 7 

82-8 

82 

1 

84.9 

83.6 

83-7 

September 

85 

89 

87. 

0 

79-5 

84-9 

82. 

2 

80-9 

84-4 

82-6 

81 


85-6 

83-5,, 

83-8 

October 

77 

84 

80. 

5 

77-7 

85-7 

81. 

7 

« « i 

H' li k » 

.... 

« « 


.... 

.... 

81-1 

November 

62 

77 

69. 

5 

66-0 

78-0 

72- 

0 



.... 

70' 

.5 

75-5 

73-0 

71-5 

December 




• 

• » » « 

— 

» * « 

- 

m ^ * m 

« « « « 

.... 

63. 

1 

70-5 

66-8 

(66 • 8) 

Year 




. 



* « • 

- 



.... 





77-8 


Isolated month (mean), 1855: Jan. 61 '5. 
General mean of the seasons and of the yean 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

67-1 

81-8 

83-7 

78-8 

77-8 










230 G-EOUPIi: BENgIl AND BAHAE, 

EIngeue, in Berig£. 

Latitude North. Longitude East Green. Height. 

25° 42'- 8 89° ir-4 72 feet 

1851. Journal As. Soc., 1852. Mean of extremes. 
1852-5. Waltee. SR.; 9^50“; Noon; 2^40“; 4'^; SS. 
ScHLAGiiTirwBiT, “Met. Mscr.,” Yol. 15. 


Months. 

1851 

1852 

1853 

1864 

General 

mean. 

Mean 
of the 
month. 

SE. 

4'* P.M. 

Mean 
of the 
month. 

SE. 

4^^ P.M. 

Mean 
of the 
month. 

SR. 

4*‘ P.M. 

Mean 
of the 
month. 

January 

63-3 

> . , . 

. . . 

. 

. • . 

. 

* « . « 

• • • ■ 

.... 


, 


.... 

61-5 

February 

68-7 

.... 


* 

• • 

• 

.... 

.... 


53 

5 

79-0 

66-2 

67-5 

March 

79-8 

69-5 

80- 

7 

75 

1 

61-4 

90-3 

75-8 

57 

1 

82-6 

69-8 

75-1 

April 

82-6 

68-8 

87- 

9 

78 

3 

75-7 

93-6 

84-6 

. . 

. 

.... 

.... 

81-8 

May 

86-2 

71-6 

85 

2 

78 

4 

— 

.... 

.... 

. . 

. 

.... 

.... 

82.3 

June 

83-7 

69-8 

85 

3 

77 

5 

77-7 

87-1 

82-4 

76 

2 

86-7 

81- 4 

81-3 

July 

84-5 

70-2 

84 

2 

77 

2 

82-8 

86-9 

84-8 

79 

4 

91-5 

85-4 

83-0 

August 

84-5 

70-1 

87 

1 

78 

6 

78-8 

86-7 

82-7 

82 

9 

89-1 

86-0 

83-0 

September 

87-1 

70-6 

84 

6 

77 

6 

77-6 

86-3 

81-9 

81 

3 

92-4 

86-8 

83-4 

October 

80-0 

73-8 

87 

5 

80 

6 

.... 

.... 

.... 

. . 

. 

.... 

.... 

80-3 

November 

79-0 

66-5 

81 

9 

74 

2 

63-7 

82-3 

73^0 

63 

6 

82-5 

73-0 

74-8 j 

December 

70-6 

.... 


• 


• 

.... 

.... 

.... 

56- 

4 

79-0 

67-7 

69-2 

Year 

79-2 





• 



.... 




.... 

76-8 

=r.-— — , 


Isolated mo nth (mean). 1855: Jan. 59 ’7, included in the mean. 
Mean of tLe seasons and of the year. 


Dec. to Febr. 

March to* May. 

; 

June to Aug. 

'Sept, to Nov. 

Year. 

66-1 

79-7 


79 . 5 

76-8 
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EanigInj, in Bengal. 

Latitude Ifortli. Longitude East Green. Height. 

2S°35' 87 ° 7 ' 319 feet 

May 1857: Lt. Adams. Hourly observations for defining the daily period; compare Chap, IV. 

June 1860 to May 1861; SR.; 10; 4; 10. From February 1861: SR.; 9; 3; 10, also Noon and 
SS. instead of 3 and 10. The station had been erected there for providing materials for comparison 
■with the temperature on Parisndth. I have recalculated the means, a correction being applied, 
for the hour. Records of the Gov. Beng., XXXVIII. 





1860-1861. 




Months. 

SE. 

3 (and 4). 

Mean. 

Months. 

SR. 

4'". 

Mean. 

January 

58-3 

75-6 

66-9 

July 

80-5 

88*6 

84*5 

February .... 

57-7 

85-6 

71-6 

August 

76-4 

86 

81-2 ' 

March 

69-6 

93-5 

81-5 

September . . . 

79-1 

91 

83-0 

April 

78-6 

103-4 

91*0 

October 

1 

73-8 

84 

78 ■ 9 

May 

80-8 

96-4 

88*6 

November .... 

67-0 

75 

71-0 

June 

82-8 

89-0 

85-9 

December .... 

57-3 

73 

65 ■ 1 


Isolated month (mean). 1867: May 89*4. 
Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

, 

June to Aug. 

Sept, to Nov. 

Year. 

67-9 

' 

87-0 

83-9 

78-3 

79-2 


BhotasgIeh, in Bahar, 

Latitude North. Longitude East Green. Height. 

■24° 38' 83° 50' 1,489 feet. 

1860. CiiiiTDEE Pattak. SR.; 10; -4; 10. Calcutta Sanitary Establ., 1861, p. 100. 


1860 

Month. 

SR. 

4*^ P.M. 

Mean. 

Mouth. SR. 

4** r.M. 

Mean. 

August 

80-2 


■ 





Comparative observations at the Rhotasgfirh Hill and at D^ri (q.v.) had given a decrease of 
temperature with height of about 300 feet • corresponding to 1° Fahr.; though in analogy with the 
decrease in general in those latitudes, the absolute difference is too small to be taken into con- 
sideration as in any way important enough for sanitary purposes. 
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SiLHET, in Bengal. 

Latitude North. Longitude East Green. Height. 

24°53'-0 91® 47'. IS L.a.L.S. 

1851-5. Andeews, Sil-vee, Noeval. SR.; 10; 4; SS. 
ScHLAGiNTWEiT, “Met. Mscr.” Vol. 17. 
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TippEEA, in Bengal. 

Latitude North. Longitude East Green. Height, 

23° 27'. 5 -91° 2'. 3$ L.a.L.S. 

1851, Journal As. Soc., 1852, 

1852-4. Williams; Skinnie; Bijke. SE.; 10; 4; SS. 
ScHLAGiNTWEiTj Mscr,,” Vol. 19 . 


Months. 

■ 

1851 

1852 

1853 

1854 

General 

mean. 

Mean of 
the 

month. 

SR. 

P.M. 

Mean 
of the 
month. 



Mean 
of the 
month. 

SE. 

4^^ P.M. 

Mean 
of the 
month. 

January 

69. 

2 

57-3 

65.9 

61. 

6 

55-4 

70-7 

63.05 

58.4 

71-9 

65-1 

64-7 

February 

71 

4 

G1.8 

74-0 

67 

9 

60-0 

76.3 

68.1 

60.7 

71-8 

66-2 

68.4 

March 

77 

0 

66-0 

76-3 

71 

1 

70-3 

85.4 

77.8 

74-1 

78.9 

76.5 

75-6 

April 

82 

1 

73-3 

88-3 

80 

8 

78.0 

87.1 

82-5 

75-8 

82.4 

79.1 

81. 1 

May 

83 

3 

71-8 

84-4 

78 

1 

79-9 

86.5 

83-2 

78-8 

88.0 

83.4 

82.0 

June 

80 

6 

78*9 

83-3 

81 

1 

79-7 

86-1 

82*9 

78-5 

84.4 

81.4 

81.5 ■ 

July 

81 

5 

77-9 

80-3 

79 

1 

80-3 

85.6 

82-9 

79-9 

85-7 

82-8 

81.6 

August 

82 

2 

79-7 

84-0 

81 

8 

79.1 

85.1 

82-1 

78-1 

84-3 

81-2 

81.8 

September 

81 

2 

79-5 

83*1 

81 

3 

78-5 

82.8 

80-6 

78-9 

85-7 

82-3 

81.3 

October 

78 

4 

77-4 

81-7 

79 

5 

76-8 

87.2 

82-0 

75-9 

85-7 

80.8 

80-2 

November 

72 

7 

67-5 

74-3 

70 

9 

67.0 

78-1 

72.5 

68 -I 

77-7 

72-9 

72.2 

December 

66 

1 

59-6 

72-1 

65 

8 

60.1 

70.6 

65.3 

(60-0) 

(72-0) 

66-0 

65-8 

Year 

77 

1 

for 1852 

: 74 

9 

for 1853 

: 76-9 

for 1854 

; 74-8 

76-3 


General mean of the seasons and of the year. 


Dec. to Febr, 

March to May. 

June to Aug*. 

Sept, to Nov. 

Year. 

66-3 

79.6 

81-6 

77-9 

76-3 
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or MozAFPEBPidE, in Bengal, 

Latitude North. Longitude East Green. Height. 

26° 7'. 3 85° 22' -85 255 feet. 

1833-6. Dashwood, Journal As. Soa, III., p, 80. Daily extremes. 
1851. Journal As. Sec., 1852.^ 

1850, and 1852-4. Kjnsbt; Simpson. Means, probably 

ScHLASiKTWEir, “Met. Mscr.,” Yol. 14. 


Months. 

1833 

1834 

1835 

1836 

1850 

1851 

1852 

1853 

1854 

General 

mean. 

Means of the month. 

January 

60- 

4 

58-5 

55.0 

53.2 

• . 


60 

8 

58 

8 

55 

.6 

63 

2 

58 

2 

February 

66- 

7 

68 -9 

62.5 

60.2 



64 
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67 

5 

65 

•4 

63 

4 

64 

9 
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76- 

1 

74-5 

70.3 

73-3 
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74 

7 

72- 

1 

74 

6 

74 

3 

73 

7 
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85 
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80.3 
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83 
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83 
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82 
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86 
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81.3 

.... 

87 

6 

84 

8 

00 

3 

86 

7 

81 

4 

80 
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84 

5 

84.1 

80-6 

— 

86 

2 

85 

3 

84. 

7 

84 

4 

82 

8 

80 

3 

September 

85 

0 

83-6 

79-0 

.... 

84 

6 

83 

5 

85. 

5 


• 

87 

0 

84 

0 

October 

81 

5 

79.6 

73-4 


81 

6 

79 

0 

78- 

5 

79 

5 

80 

3 

79 

2 

November 

73 

8 

65.7 

63-0 


72 

4 

68 

0 

68- 

8 

71 

9 

71 

1 

69 

6 

December 

61 

6 

62-1 

57-4 


62 

4 

61 

2 

59- 

1 

63 

5 


• 

61 

0 

Year 

78 

0 

76-7 

72-6 

. ; . . 



76 

9 

75- 

8 


■ 


- 

75 

7 


Isolated month (mean). 


1855 


Jan. 59-9, not included in the mean, incomplete. 


General mean of the seasons and of the year. 


Dec. to Pebr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Tear. 

61-4 

81 -l 

82-6 

1 

■ 77-6 

75.7 


1 In PETERMiNK’s Mittheilungen, 1864, No. X, p. 388, I find quoted a Report presented by Dr. Theodor Duka, 
from Monghir, to the Hungarian Academy: “Die geographischen und climatischen Verhaltnisse des Ganges Delta” 
(On the Geology and Climate of the Delta of the Ganges). I had not had an opportunity of obtaining it before. . 




GROUP in : HINDOSTAN, 
THE UPPER GANGETIC PLAIN. 


Agra. 

Gh^zipur. 

Mirzapur. 

Aligarlh 

Gorilkhpur. 

Mozafarpiir. 

Allahaliad. 

Javaxipur, 

Muradabiid. 

Aziinjj^arli. 

KiUsi. 

Pani])ilt. 

Bareli. 

Kanliiaiir 

Sahdranpur. 

BeiiaroK. 

Ijiiknau. 

Surimli. 

Bijnur. 

Mainjiuri. 

Sluilijchaiipnr. 

Dohli. 

Mathra. 

Sitapur. 

Fatigirl \. 

Minitlb 

Sultanjjiir. 


Hindostan, the hroad depression between BS/ndelMi4iid and the Himalaya, as far 
up as Aligarh only 750 feet in height, allows one particularly well to study Indian climate 
for territories in the interior at some distance from the seas on either side, when 
elevation does not interfere with the effects produced by the geographical position. 

In its description I am assisted (besides the aid afforded by the niimeroiiB 
meteorological registers) by our routes from the countries north of the Himalaya to 
t.lie Houtlierii parts of India repeatedly leading through the jirovinces of Hindostan.’ 

During the cool season^ beginning in November and continuing till nearly tlie 
end of February, the climate of these parts of India is very agreeable; for weeks it 
might he said not to differ materially from the climate of Algiers, Egypt, or even tbo 
Ionian Islands, were it not that the power of insolation, when, leaving the pirotection 
of shade, sufficiently reminds one of a lower latitude. 

^ For details of tlie routes, includmg those of tlie assistants Id:. Adams nnd Mr* Mont, biro, see Vol. L, pp. IL to 43. 
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With the exception of a few days of rain preceded by cloudy weather, the air 
is dry. In 1855 the rain set in as early as December, which is the usual time for 
these hibernal showers and thunderstorms; sometimes they are deferred till January 
or even February;^ when they are passed the sky is almost free from clouds in any 
form, and the morning fogs and vapours of Bengal and Assam are unknown along 
the shores of the Ganges and Jiinna. The nights are cool; just before sunrise a light 
breeze springs up from the west, and sweeping over a well-bedewed surface, it makes 
the air rather chilly. The artificial formation of ice in vessels protected (by being 
put into little ditches) from too free a contact with the wind succeeds very well in 
January and February.® Also natural shallow pools of water in sheltered situations 
are covered occasionally with thin films of ice, and hoar frost is found deposited. In 
the morning and evening fires are generally required in the houses. 

This is the most healthy season of the year. The diseases are of an intlammatory 
nature, and fevers are easily removed. Hepatic disease, however, with a strong tendency 
to abscess is common during this season. 

The hot s 60/8011 begins in March and lasts till June, but the early morning 
occasionally remains pleasant and cool till the middle of May. In March rain and sensible 
depression of temperature may take place; so it was from the 12th of March 1855, 
and 10 to 12 days of very variable weather followed, unpleasant stormy mornings 
alternating with cloudy days, close and heavy, since a few hours’ break in the clouds 
was sufficient to be strongly felt by the insolation it allowed. 

Also in the latter part of April 1855 the rain began again in unusual quan- 
tity from Calcutta up to Laknau, and all the Indian papers then were ready to call 
it the “most extraordinary weather that we ever remember to have seen,” though a 
more detailed inspection of the registers shows it to be rain, but not quite so unusual 
as it might appear at first by the contrast it presents. 

In April, or even sometimes about the middle of March, the hot westerly winds, 
descending the valley, set in. They at first begin about noon, later they gradually spring 
up at more early hours and occasionally continue to blow all night; but most generally 

’ So it was in 1865, heat and dryness then was felt very heavily; from Benares, to Gorakhpur there was some 
feat of a famine. 

The ice is most rapidly collected, thrown into pits mixed with straw, which are only opened at the beginning 
of the hot season, and which sometimes, when carefully manag'cd, last a considerable tinae. 
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they abate yery regularly towards eyenmg, at least on the surface of the earth, the beginning 
of a calm nearly coinciding with the setting of the sun. Very frequently they carry with 
them great quantities of dust, which often conceal the sun for hours as perfectly as the 
heaviest watery clouds would do, and if they allow the sun to penetrate them its light 
is modified in a very peculiar manner.^ 

Occasionally there are also days in this season when an easterly wind blows. 
Then the air is rapidly freed from dust, but it is charged with atmospheric moisture 
even increasing to hazy vapour. The heat as measured by the thermometer is lessened, 
but it is more oppressive, since the dampness interferes with the evaporation of the 
body; also the tattis, or wetted screens, are then of scarcely any use, on account of 
the great humidity in the atmosphere. 

The more frequent the changes in the direction of the winds, the more dense I 
found the haze to become, which then every evening covered all the sky, deepen- 
ing towards the horizon. The calm which intervenes between these changes some- 

* 

times occasions an almost insupportable sensation of stifling heat, hut such inter- 
ruptions of the hot winds are more frequent in the lower parts than when approach- 
ing the P5.njab. 

Also in these regions rotatory squalls, analogous to the typhoons of the Indian 
ocean, not unfrequently come down from the north-west; though their violence 
as well as their direction is the same as that of the north-westers which I described 
as taking place in the eastern provinces in the cool season, they dijffer essentially by 
the comparatively little amount of rain, and hy the immense quantity of dust they 
carry with them. They are not limited to any particular hour of the day; the dust may 
be mingled with large drops of rain occasionally in considerable abundance; but very 
frequently too these storms, then called dry north-westers, are without any actual fall 
of rain, and only dust is whirled about, glittering occasionally like millions of little 
specks ill a hazy sunlight. Even the strong forms of hot winds cause a change in 
the atmosphere for the better; Agra thus had, May 11 1855, a squall accompanied 
by hot wind ending in a dust-storm attended by thunder, wEich was followed by a 
dexoression of temperature during the Calm night beneficial enough for this season; 

^ The details about the hot winds will be found in Vol. V,; there the currents of the atnaosphere are eomiiared 
and examined, and the modification of the colour of the solar light will he treated in connection with analogous 
optical phenomena. 



.238 


G-KOTJP m: HINDOSTi-N, 


also by such dry north- westers without rain the moisture is always increased, the 
temperature reduced, and a most welcome interruption of the uniformity of the hot 
season is produced. 

If now,, again, we think of the countries where climate differs so little from 
that of India in the cool season, the heat of India will be the more surprising. 
In Cairo, where Dr. Ebthbe, in 1857, made -very careful observations for me in 
May and a part of June, the mean temperature was 75-9° Falir.: in Agra the mean 
for June is 94-8'^ Fahr. 

Though extremely relaxing, this season is not generally unhealthy; many who 
have suffered severely from rheumatism, remittent fever, and spleen, enjoy better health 
than during any other period of the year. Digestion is also generally little inter- 
fered with. . 

The setting-in of the rainy season with the south-west monsun takes place 
about ‘the end of May, in the lower parts middle of May; this first period of the 
rains, called the chota tar sat, or lesser rains, is, however, very irregular in occurrence 
and duration, and is limited to the lower parts of Hindostan; the regular rains begin 
middle of June; 1855 no rain had fallen at Dehli the 20 of June; the heat, so 
materially increased hy the insolation of the ground, becomes the more intense the 
more the hot season is prolonged; in the parts approaching the Panjah it is not 
unusual to see the hot season continued till end of June, and a great portion of 
my stations of Hindostan have the mean of June warmer than May ; but July is cooler 
throughout. The end of the regular rains coincides with the beginning of September, 
occasionally they last till October, even at times including all this month. 

The beginning of the precipitation is violent, 8 to 9 inches falling within 
the first 48 hours, accompanied by a high wind; it produces a very refreshing change 
of the atmosphere, bat the insolation, even when mitigated by a hazy state of the air, 
is still very powerful for many an hour of the days next following. 

bo very great and sudden is the alteration coinciding with the full setting-in of 
the rains, that all over India, now even high up in the north-west, the years are 
counted by rainy seasons, by vtwshas or hdsas;^ in fact Idsas has become used for “year.” 
And strange, too, it is to see, that it was not the same throughout in Arian literature. 

^ For details about Indian seasons, see p. 115 . 
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Those parts of the Yedas which we must consider the older we find counting by 
hums, or winters; those, however, to which, from their contents, must be assigned a 
more recent date, count by shardds, or autumns (properly meant for the time from 
August to November, now limited about to September and October); an alteration in 
terminology evidently coinciding with the progress of the Arian nation from higher 
latitude and greater elevation at first into zones more temperate, and then, farther on 
still, into tropical regions. 

The rains, however, are frequently amongst the most unhealthy parts of the year ; 
dysentery is frequent and typhoid intermittent or remittent fevers very common', 
particularly among those cultivators whose occupation exposes them to unhealthy 
alluvial exhalations. Convalescence is slow during this season. 

In autumn the cessation of the rains is succeeded by an interval of warm 
weather, which gradually becomes temperate and cool as the sim recedes towards tht> 
south. If the rains break up early in September, the weather is hot and insalubrious ; 
the exsiccation of watercourses and marshes then going on with great rapidity and 
with much disengagement of iiiiaBm. Even as late as end of Octobei’ days cloutly 
and warm are frequent; the setting- in of tlie cool season with the beginning of 
November, in most of the years I had occasion to (uxaniino, was pi-ecedod by some 
smart showers of rain. 


In order to show the absolute extremes as theyoecur nearly every year, I can- 
not do better than select Eatigdrb, as well on account of its situation — which is <d)oiit 
central for the regions liere under consideration — as, particularly, on account of the 
observations of Dr. I’byle, these being amongst the very best I got commumcated. 
by the medical board. 

The observations of insolation are those of Dr. Wilkie at Mirath, in 185 b, for 
the northern, and of Dr. Paedek, in 1856-1859, at Grhazipur, for the southern part of 
Hindostan. 
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Table of absolute extremes 
from observations at Fatig^rli. 


Months. 

Extremes. 

Months. 

Extremes. 

Min. 

Max. 

Min. 

Max. 

January 

39 

85 

July ....... 

75 . 

102 

February 

44V2 

90% 

August ....... 

75 

94% 

March 

51 

93 

September 

67 

96Va 

April 

61 Va 

104% 

October 

57 

96Va 

May 

1 67^2 

108 

November 

46 

90% 

June 

1 — 1 

110% 

December 

39 

76 


Mean insolation. 


Months. 

Ghazipur. 

MMth. 

Months. 

Gh&, 2 ipur. 

MirS-th. 

January 

90-3 

86-8 

July 

111-6 

117-1 


February 

98-5 ‘ 

85-0 

August 

107.9 

99-0 


March 

111-3 

99-6 

September 

lll-l 

101-0 


April 

121-5 

108-9 


109-2 

103-0 



vjcxoDen 


May 

125.4 

118. 7 

November 

101-8 

96-0 


June 

119-0 

113-1 

- 

TV 1 .^ 

89-9 



December 

84-1 



Views from these provinces have not yet been given among the plates of the Atlas 
thus far published. 
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Agra. 


Latitude Nortli. Longitude East Green. Height. 

27° 10' -2 78° 1'- 7$ 657 feet. 

1850-7. < 1 . For 1850 and 1851 we could obtain only the monthly means, no copy of originals being 
kept when the details were sent by the medical board to the Asiatic Society. 

h. From 1854-7 our principal series was that made, at our request, near the office of the 
Secretary to Government N.W. Provinces by Mr. O’Connor; this careful series was also of 
particular Vcalue for calculating our barometrical observations; for the temperatures I 
was enabled for these years, as also for 1852 and 1853, to take means of different other 
series of observations made in connection with the respective regimental hospitals and 
with the jail. The names of the principal other observers are: Carmichael, Lobock, 
Maltrt, Oakley, Steoyer, &c. 

The hours of ohservation were, as usually, SR.; 10; 4, SS.; and SR.; 9'' 50'"; 12; 2'* 40"'; 
4'*; 10. 

The details fill a volume: Schlagintweit, “Met. Mscr.,” Vol. 23. Parts of the 
latter series, with fewer hours, are also published in the Journal of the Asiatic Society 
of Bengal for the respective years. 


IV. 


31 




Months 


January. . 
February . 
March. . . 


April 
May . 
June. 


July. . . . 
August . . 
September 


October . . 
November. 
December . 


57-5 43-4 67-7 55-5 50-0 

68 55-8 79-2 67-5 55-8 

79-6 64-1 81-4 72-7 64-5 


85-5 88-4 74-6 94-1 84-3 73-9 89 

95-5 95-1 81-5 102 

95-5 96-1 85-7 98-6 92-1 89-2 103 


92-5 86-3 82-2 92-0 87-1 77-6 86 

86-0 85-4 79-4 87-4 83-4 79-5 95 

84-0 83-6 78-9 9M 85-0 80-2 96 

76'0 81-2 68-8 80-6 74-7 69-8 88 

66’0 67-4 60-6 84-8 72-7 59-2 82 

59-5 46-8 73 


3 56-1 47 

6 65-2 53 

9 72-7 62 


0 81 
6 92 
5 96 

5 82 
0 87 
0 88 


0 59 


4 75 

0 82 
3 86 

0 82 
2 80 


2 69 

8 56 

9 51 


9 72-7 


0 100 
5 105 

1 99 


4 87 
1 93 

5 92 


3 87 
7 84 
9 82 


0 78 


1 60 


Year .... 


for 1853; 77-6 


for 1854: 77-7 
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1855 

1866 


SR. 

4 *' P.M. 

Mean, 
of the 
month. 

SR. 

4:'^ P.M. 

Mean 
of the 
month. 

General 

mean. 

44-6 

65 • 6 

55-1 

53-0 

73-1 

63-0 

57-5 

54-6 

76-6 

65-6 

56-7 

79-4 

68-0 

66-4 

63-5 

83-7 

73-6 

70-2 

93-2 

81-7 

76-0 

72-0 

89-8 

80-9 

78-7 

102-3 

90-5 

85-5 

83-5 

107-5 

95-5 

87-4 

106-0 

96-7 

94-8 

88-9 

102-9 

95-9 

82-4 

95 -J 

88-7 

93-9 

76-8 

85-8 

81-3 

80-9 

89-0 

84-9 

86-0 

80-4 

95-4 

89-4 

78-2 

84-4 

81-3 

85-3 

74-8 

88-8 

81-8 

76-9 

88-4 

82-6 

84-0 

70-0 

88-0 

79-0 

67-3 

89-9 

78-6 

78-1 

60-8 

80-0 

70-4 

59-9 

80-0 

69-9 

69-2 

62-3 

72-5 

62-4 

46-7 

70-9 

58-8 

60-2 

for 1855 

: 77-6 

for 1856 

: 78-7 

78-1 




60-8 83*4 89-0 77-0 


24.4 
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Latitude NortL. 
25° 26' -0 


Allahabad. 

Longitude East Green. 
81° 51'-9S 


Heiglit. 
316 feet. 


1850-4. Pembeetost, Brydoh, King. SR.; 10; 4; SS.; then SE.; 9*^ 50“; 12, 
April, May, and June, for wMcli no copy of the obseryations were handed 
to be taken from As. Soc. Journ., 1852. 


2^ 40“ ; SS. 
over to me, had 


SoHLA.GiHT'WEiT, “Met. Mscr.,” Vol. 20. 



Dec. to Fetr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

65-6 

89-2 

89-1 

80-1 

81-0 
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GEGUP III; HINDOSTAN, 


AzimgIeh, in. Audli. 

Latitude North. Longitude East Green. Height. 

26°32'-0 83°9'-9$ Ab. 550 feet. 

1851. Journ. As. Soc., 1852. 

1851-5. Stjtheelanb; Paine; Stevaet; Jail Hospital. 1851-3: SE.; 9^' 50“; Noon; 2*^40“; 4^; SS.; 
Min. — 1854-5; SR; 10; 4; Min. 

ScHi;AGiKTWBiT, “Met. Mscr.,” Yol. 21. 


Months. 

1851 

1852 

1853 

1854 

General 

mean. 

Mean 
of the 
month. 

SR. 

4’^ p.m:. 

Mean 
of the 
month. 

SR. 

# P.M. 

Mean 
of the 
month. 

SR. 

4^* P.M. 

Mean 
of the 
month. 

January 

64-3 

60-6 

65-8 

63-2 

56-8 

62-5 

59-6 

48-1 

67-6 

57-8 

GO-O 

Pebruary 

66-9 

70-0 

77-7 

73-8 

64-7 

74-2 

79-4 

53-9 

70-6 

62-2 

70-6 

March 

76-1 

73-8 

80-3 

77-0 

74-4 

88-7 

81-5 

.... 

.... 

.... 

78-2 

April 

81-9 

82.3 

90-3 

86-3 

84-8 

95-4 

90-1 

75-3 

93-4 

84-3 

85-6 

May 

84-8 

84-4 

90-7 

87-5 

90-2 

102-7 

96-4 

79-1 

95-8 

87-4 

88-5 

June 

88-4 

88-8 

93-3 

91-0 

91-0 

97-5 

94-2 

81-3 

91-4 

86-3 

90-0 

July 

85-3 

82-1 

84-4 

83-2 

83-4 

88-3 

85-8 

.... 

.... 

.... 

84-8 

August 

86-4 

83-6 

87-4 

85-5 

83-8 

88-2 

86-0 

81- 1 

86-0 

83-5 

85-3 

September 

83-8 

.... 

.... 

.... 

81-3 

89-8 

85-5 

79- 1 

87-7 

83-4 

84-2 

October 

81-3 

79-3 

86.5 

82-9 

69-6 

83-0 

76-3 

.... 


.... 

80-2 

November 

71-3 

67-7 

76-8 

72-2 

58-5 

77-9 

68-2 

59-5 

73-7 

66-6 

G9 • 6 

December 

64-3 

59-6 

67.1 

63-3 

48-7 

68-7 

58-7 

52-2 

69-0 

60-6 

61-7 

Year 

77-9 



.... 

for 1853 

; 80-1 



.... 

78-2 


Isolated month (mean), included in the general mean. 1855: Jan. 55-3. 
General mean of the seasons and of the year. 


Dec. to Fehr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

64-1 

84-1 

86-7 , 

78-0 

78-2 



- 
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Bareli. 

Latitude North. Longitude East Green. Height. 

28° 22' -2 79°23'-2$ 693 feet. 

1851. Journ. As. Soc., 1852. 

1851-5. Hall; Hay; Payne. Corrected means only, the observations not having been made quite 
regularly at the same hours. 

ScHLAGiNTWEir, “Met. Mscr.,” Yol. 22. 


Months. 

1851 

1852 

1853 

1854 

1855 

1 

General 

mean. 

Mean of the month. 

January 

60‘A 

62-2 

55-7 

59-7 

56-2 

58-9 

February 

03 

71-2 

63-1 

.... 

.... 

65-8 

March 

76 

72 

68-3 

70-2 

.... 

71-6 

April 

82 

67 -6 

77-9 

83-8 

.... 

77-8 

May 

.... 

90 

83-5 

86-9 


86-8 

June 

027. 

• • • • 

89'1 

89-9 

87-0 

89-7 

July 

85V2 


84-2 

85-5 

82-0 

84-3 

August 

87V* 

88-0 

85-2 

OO 

87-2 

86-5 

September 

80 

.... 

84-7 

77-6 

81‘8 

81-0 

October 


83-3 

75-6 

77-3 

.... 

78-4 

November 

• ff * «• 

74-9 

67-5 

• * • • 

.... 

71-2 

December 

56% 

63-3 

59-6 

61-3 

.... 

60-2 

Year 

« « • # 

— 

74-5 

« # * • 

.... 

76-0 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 


61-6 

78-7 

86-8 

76-9 

76-0 
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BiJNtJE. 

Latitude North. Longitude East Green. Height. 

29° 22' 78° 9' 530 feet. 

1851. Journ. As. Soc., 1852. 

1854-5. Knight. SR.; 9; 10; Noon; 3; 4; 10. ^ ' 

ScraAGisrrwEiT, “Met. Msce.,” Vol. 2G. 


1855, 

J an . 0 3 ’ 0 

1851, 

April 

81 

1851, 

July 

86 

18511 

Oct. 

79 

5J 

Febr. 64 


May 

00 

5} 

Aug. 

87 Va 

1854/ 

74-7 

1851, 

March 74 '/^ 


June 

92 

1851 1 

Sept. 

186.4 

1854, 

Nov. 

65 • 9 






1854/ 

85.8/ 

1854, 

Dec. 

57 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May, 

June to Aug. 

Sept, to Nov. 

Year, 

i 

1 

58.0 

81-0 

88-5 

76-4 

76-0 


Dehli. 

I altitude North. Longitude East Green. Height. 

28° 3 8' -9 77°13'-1$ 827 feet. 

1827-!). Observations by Major Olitee in Spet, “Modern India,” Vol. I, p. 350, &c. He gives in 
a general talile the mean temperature of the day and of the night: for the latter, however, the 
values for May, June, July, and August 1827, and September 1828, had to he interpolated. 
The regular hours of observation were tliroughout from April 1827 to August 1828: SR.; 2^2,^ 
from September 1828 to March 1830: 10 and 4 and some isolated months at noon. Besides, 
SR. and 4 were also observed together with the other hours in June, July, and August. This 
circumstanoe allowed me to compare the mean deduced from these hours (which was for June 
92-1, July 87-6, August 82-7) with the mean values given by Olivee; they agree quite well 
with the arithmetical mean of his “day and night.” His observations, however, were not all 
made in Dehli itself, but at various places in its environs. 

1851-4. The observations by Ross, Bond, and Bale oue were made in the European station, situated 
on a slight undulation of the ground. The hours of observation were 

1851: SR. and 2^'40'“p.m.; but we ourselves got only four months. The mean of the twelve 
months of the As. Soc. Journ., vol. 1852, are decidedly much too wai’m in the hot season, when 
compared with respective months of the other years. I have left them out. 1852: SR.; 9^" 50“; 
2‘* 40“; 4. 1853: SK; 10; 4; SS. 1854: SR.; 12; SS. For calculating the mean I deduced 
the temperature at 4 from the observations at noon, by applying a correction based on the 
difference of these two hours shown by the observations of 1852. 


IV. 


32 
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Etava. 

Latitude North. Longitude East Green. Height. 

26° 45' -5 78° 59'- 9 550 feet. 

1850-4. Cumberland, Littler, Guise, Macdonald. SR.; 10; 4; SS. Also 1851 I got in original. 

Schlaqint^veit, ‘^Met. Mscr.” VoL 20- 


Months. 

1851 

1852 

1853 

1854 

General mean. 

SR. 

4*' P.M. 

Mean 
of the 
month. 

SR. 

r.M. 

Mean 
of the 
month. 

SR. 

4^^ P.M. 

Mean 
of the 
month. 

SR. 

4*^ P.M. 

Mean 
of the 
month. 

Jan. 

50-7 

66-5 

58-6 

43-0 

69-7 

56-3 

43-5 

65-9 

54-7 

53-1 

74-7 

63-9 

58-4 

Fehr. 

53-5 

71-5 

62-5 

53-0 

80-7 

66-8 

50-5 

80-3 

65-4 

55-8 

73-7 

64-7 

64-8 

March 

62-2 

83-2 

72-7 

63-2 

83-0 

73-1 

59-5 

90-7 

75-1 

64-8 

88-8 

76-8 

74-4 

April 

72-0 

93-0 

82-5 

70-0 

98-0 

84-0 

68-7 

92-8 

80-7 

* . . . 

.... 

.... 

.82-4 

May 

80-7 

101-0 

90-8 

78-5 

101-0 

89-7 

77-3 

102-8 

90-0 

79-0 

99-6 

89 • 3 

89-9 

June 

86 -7 

102-2 

94-4 

82-0 

98-7 

90-3 

84-7 

103-5 

94-1 

85-0 

97-5 

91-2 

92-5 

July 

80-5 

89-5 

85-0 

81-0 

91-2 

86-1 

79-7 

89-3 

84-5 

80-0 

79-7 

79-8 

85-3 

Aug. 

80-5 

89-7 

85-1 

79-2 

88-7 

83-9 

80-4 

93-5 

86-9 

77-7 

86-0 

81-8 

84-4 

Sept. 

75 • 2 

91-0 

83-1 

78-2 

91-5 

84-8 

78-5 

94-0 

86-2 

76-6^ 

87-1 

81-8 

84-0 

Oct. 

65 • 0 

91-0 

78-0 

65-0 

95-5 

80-2 

65-5 

89-2 

77-3 

.... 

.... 

.... 

77-8 

Nov. 

51-2 

78-7 

64-9 

51-0 

83-5 

67-2 

.... 

.... 

.... 

60-7 

74-2 

67 • 4 

66-5 

Dec. 

43-2 

72-7 

57-9 

43-2 

68-7 

55-9 

.... 

.... 

.... 

49-7 

68-5 

59-1 

57-0 

Year 

for 1851 

: 76-3 

for 1852 

; 76-5 


. . 

.... 



.... 

76-5 


Isolated montlis (moans). 1850: July 91*2; Aug. 84‘1; Sept. 83*8*, Oct. 75*7. 
Genei'al mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

1 

60-3 

82-2 

87-4 

76-1 

76-5 
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GEOUP ni; hindostIn, 


Fatigaeh, or FareukabIp. 

Latitude Nortli. Longitude East Green. Height. 

27° 23'. 3 79°37'-0§ 635 feet. 

1851. Journ. As, Soc., 1852; but the months given in detail could he taken from the original registers. 
1851-3. Pn/E. SR; 10; 4; SS.; 10; Min. 

18.54 and 1855. Maltby. SE.; 10^; 4; 10. 

SoHLA-GiNTWEiT, “Met. Mscr.,” Tol. 22. 

The observations of Dr. Pyle can be mentioned as particularly detailed. Besides the temperature, 
a great variety of other meteorological phenomena -svere observed, the residts of which will bo found 
mentioned in the respective chapters. 


Months. 

1850 

1851 

■ 

1852 

1854 

|l 

General mean. 
1 

SR. 

4*^ P.M. 

Mean 
of the 
month. 

SR. 

4^^ P.M. 

Mean 
of the 
month. 

SE. 

4** P.M. 

Mean 
of the 
month. 

SR. 

4*^ P.M. 

Mean 
of the 
month. 

Jan. 

46-9 

63-6 

55-25 

.... 


59-7 

45-7 

73-0 

59-35 

51-1 

72-4 

61-25 

57-9 

Febr. 

52-1 

72-6 

62-85 

.... 

.... 

64-7 

53-6 

8L6 

67-6 

60-2 

75-1 

67-65 

65-8 

March 

59-6 

86-5 

73-05 

— 

.... 

75-5 

59-3 

81-4 

70-35 

65-5 

89-7 

77-6 

74-1 

April 

68-0 

94-2 

81-1 

.... 

— 

85-0 

68-1 

94-4 

81-25 

. . . . 

.... 


82-4 

May 

76-5 

102-8 

89-65 

— 

.... 

92-6 

76-5 

97-3 

86-9 

83-3 

107-8 

95-55 

91-2 

June 

82-9 

98-6 

90-75 

.... 

.... 

92-2 

81-0 

93-0 

87-0 

87-4 

98-1 

92-75 

90-7 

July 

85-5 

94-9 

90-2 

78-9 

87-3 

83-1 

79-8 

87-3 

83-55 

82-6 

93-6 

88-1 

86-2 

Aug. 

79-3 

87-0 

83-15 

79-0 

88-2 

83-6 

79-2 

87-3 

83-25 

81-8 

88-0 

84-9 

83 • 7 

Sept. 

78-2 

90-0 

84-1 

74-6 

89-3 

81-95 

77-6 

88-9 

83-2 

80-1 

88-7 

84-4 

83-4 

Oct. 

68-0 

84-7 

76-35 

65-5 

89-0 

77-25 

65-4 

88-7 

77-05 

.... 

.... 


76-9 

Nov. 

55-0 

79-6 

67-3 

.... 

.... 

69-4 

55-7 

80-1 

67-9 

60-2 

76-5 

68-35 

67-8 

Dec. 

47-1 

71-9 

59-5 

. . . . : 

.... 

63-4 

45-0 

69-4 

57-2 

51-4 

69-5 

60-45 

59-0 

Year 

foi 

■ 1850: 

76-06 

foi 

1851: 

78-95 

for 1852: 

75-4 




76-6 


Isolated months (means); included.- 1853: Jaii. 55-4i Febr. 66-7. 1855: Jan. 56-!). 
General mean of the seasons and of the year. 


Dec. to Eehr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

60-9 

, ■ ■ 1 
82.6 

86.9 

76-0 , 

76-6 
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Ghazipue. 

Latitude Nor tk Longitude East Green. Height. 

25° 33'- 6 83° 31'- 8 5 351 feet. 

1851. Journ. As. Soc., 1852. 

1854. Pakden; native doctor; Ltell. Only approximated means. 

ScHLAGiNTWEiT, “Het. Mscr.,” Vol. 21. 

1856-9. Pari. San. Kep., Vol. II., p. 217. 

Being more detailed I preferred receiving the latter series alone into my general table. 


A. Mean of tlae montlis, 1851 and 1854. 


Months. 

1851 

1854 

Months. 

1851 

1854. 

January 

64V. 

63-6 

July 

88 


February 

68 

67-0 

August 

86 

84-9 

March 

79 

— 

September ..... 

86 

86-1 

April 

88 

86-0 

October 

83V. 


May 

95 

92-5 

November 

69 

72-3 

June ........ 

9 IV 2 

88-7 

December 

! 

64 

65-9 


1 

Lean of 1 

i 

851:80-2 




B. Mean of the months, 1856 to 1859. 


Months. 

Min. 

Max. 

Mean. 

Months. 

Mill. 

Max. 

Mean. 

January 

56-5 

78-5 

67-5 

July ....... 

82-75 

96-75 

89-75 

February .... 

60 

83-75 

71-8 

August 

81-25 

100-25 

90-75 

March 

66-75 

95 

80-9 

September . . . 

■ 

80-5 

93 

86-7 

Aiiril 

77-25 

82 

99 

88-1 

October ..... 

73.75 

91 

82-37 

May 

105 

93-5 

November .... 

62-25 

85-25 

73-75 

June . 

82-25 

102-75 

92-5 

December ... . : 

56. 

73-5 

64-75 


General mean of the seasons and of the year (1856 to 1859). 


Dec. to Fehr; 

March to May. 

June to Ang. 

Sept, to Nov. : 

Year. 

• 68-0 

CO 

■ 91-0 

i 

,'80-9 ' 

81-9 - ' 
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GEOUP III: HINDOSTAN, 


Goeakhpue. 

Latitude North. Longitude East Green. Height. 

26“46'vl 83°18'-7S 340 feet. 

1851. Journ. As. Soc., 1852. 

1850-4. Payke; Pembeetokt; ArCHlsoN. 1850-3: SIL; 9** 50“; 12; 2^^ 40“; 4*"; SS. 1854: SE.; 
10; 4; 10. 

ScHLAGiNTWEiT, Mscr. ” YoL 21. 


Months. 

1851 

1852 

1853 

1854 

Greneral 

mean. 

Mean 
of the 
raontli. 

SE. 

4^* P.M. 

Mean of 
the 

month. 

SE. 

4*' P.M. 

Mean of 
the 

month. 

SE. 

4*^ P.M. 

Mean of 
the 

month. 

January 

62-2 

57-5 

62-1 

69-8 ' 

56-7 

61-0 

58-8 

57-5 

(62.0) 

59-7 

62-6 

February 

65-4 

65 -1 

71-2 

68-1 

64-6 

70-2 

67-4 

60-9 

71-7 

66.3 

66-8 

' March 

75’0 

69-3 

76-2 

72-7 

74-2 

77-6 

75-9 

.... 

.... 

.... 

74-5 

April 

82-9 

78-6 

83-8 

,81-2 

81:1 

86-7 

83-9 

77-7 

91-6 

84-6 

83- 1 

May 

90-8 

82-9 

86-8 

84-8 

85-7 

94-3 

90-0 

83-0 

92 • C) 

87-8 

88-3 

June 

89-2 

84-0 

89*7 

86-8 

86-,l 

89-8 

87-9 

83-9 

91-0 

87-4 

87-8 ■ 

July 

85-9 

81-6 

83-9 

82-7 

83-3 

S6-5 

84-9 

.... 

.... 

.... 

84-5 

August 

86-2 

83-0 

85-8 

84-4 

80-1 

86-0 

83-0 

83-1 

85-8 

84-4 

84-5 

September 

84-7 

.... 

.... 

.... 

82-6 

85-4 

84-0 

81-8 

85-8 

83-8 

84.2 

October 

80-8 

72-5 

80-3 

76-4 

75-1 

80-2 

77-6 

.... 

.... 

.... 

78-3 

November 

70-4 

67-3 

68-9 

68-1 

65-6 

75-5 

70-5 

66-4 

76-8 

71-6 

70- 1 

December 

63-2 

60-5 

G4-7 

62-6 

56-9 

70-0 

63-4 

58-8 

70-7 

64-7 

6:3-4 

Year 

78-1 



.... 


'for 185: 

3: 77-3 



.... 

77-3 


Isolated month (mean). 1850: Dee. .63 ’2. 


General mean of tke seasons and of tke year. 


Dec, to Febr. 

March to May. 

• 

June to Aug. 

Sept, to Nov. 

Year. 

: 1 

64 -,3.., 

1 

.,82.,q 

.85.- 6 

. ,77:-5 ’ 

■ .77-3 
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JatInpue. 

Latitude North. Longitude East Green. Height. 

25“ 43'- 8 82° 40'- 7$ Ab. 380 feet. 

1851. Journ. As. Soc., 1852, incoinplete. 

1854-5. CoCKBUN. SR.; 10; 4; 10. Schlagintweit, “Met. Mscr.,” VoL 21. 



1851 

1854 



1851 


1854 



Months. 

Mean 
of the 
month. 

SR. 

4'‘ P.M. 

Mean 
of the 
month. 

General 

mean. 

Months. 

Mean 
of the 
month. 

SE. 

4^ P.M, 

Mean 
of- the 
month. 

General 

mean. 

January 

58V2 

48-1 

68-8 

58<4 

57-5 

July 

. * • * 


.... 

... * 

«... 

February 

G5 

53-4 

70-5 

61-9 

63-4 

August 

.... 

80-4 

84-7 

82-5 

(82- 5) 

March 

74 

.... 

.... 

— 

(74. 0) 

September 

— 

80-3 

86-2 

83-2 

(83-2) 

April 

82 V,, 

73-6 

90-8 

82-2 

82-3 

October 

80 

.... 

.... 

.... 

(80-0) 

May 

.... 

78-2 

94-2 

86-2 

(86-2) 

November 

68 

60-7 

73-0 

66-8 

67-4 

June 

• • * • 

82-2 

92-2 

87-2 

(87-2) 

December 

57V2 

54-8 

67-4 

6M 

59.3 


Isolated month (mean). 1855: Jan. 55 "7. ' 
Mean of the seasons and of the year. 


Dee. to E'obr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

GO ■ 1 

80-8 

1 

76-9 

.... 


KIlsi. 


1837 


Jjatitude North. Longitude East Green. Height. 

30° 77^2 1450 feet. 

(May) to 1838 (Dec.). Pigot. Calcutta Journal Nat. Hist., IV., p. 414; approximated means. 

Means of the month. 


January 

58-3 

April 

77-7 

July 

83-7 

October 

70-8 

February 

61-0 

May 

81-2 

August 

80-2 

November 

63-2 

March 

62-6 

June 

86-0 

September 

77.2 

December 

59-7 


Mean of the seasons and of the year. 


Dec. to Fehr. 

March to May. 

June to Aug. 

Sept, to Nov- 

Year. 

59-6 

73-8 

' 

83-3 

# 

70-3 

71-8 
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GKOUP III; HINDOSTAN, 
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Laknau, the capital of Audh. 

Latitude North. Longitude East G-reen. Height. 

26° 51' -2 80°55'-4S 535 feet. 

April 1858 to March 1860. Campbell (Engineer), Oaelbz (Surgeon). Mean of the extremes. 
Pari. San. Rep., Vol. II., p. 105. 

When I Avas in Laknau, April 1856, I had left instruments put up in the Residency, compound, but 

the observations were soon discontinued. 


Months. 


1858 



1859 



1860 


G eneral 

Min. 

Max. 

Mean. 

Miu. 

Max. 

Mean. 

Min. 

Max. 

Mean. 

meaii. 

January 

• • 


.... 

51 

76 

63-5 

54 

79 

66-5 

65 

February 

, . 


.... 

57 

76 

66-5 

60 

79 

69-5 

68 

March 



.... 

62 

86 

74 

75 

92 

83-5 

79 

Aiiril 

83 

99 

91 

73 

96 

84-5 



.... 

88 

May 

82 

88 

90 

80 

102 

91 




90-5 

June 

82 

100 

91 

827a 

9572 

89 


• • 


90 

July 

80 

95 

87-5 

79 

96 

87-5 




87-5 

August 

7!) 

89 

84 

83 

86 

84-5 


. . 


84 

September 

81 

84 

82-5 

83 

91 

87 


• • 


85 

October 

66 

84 

75 

79 

87 

83 




79 

November 

62 

76 

69 

62 

80 

71 


, . 


70 

December 

.57 

67 

62 

52 

Meal 

C- 

65 

1 of 185! 

58-5 

): 79 



.... 

60 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

CO 

1 

71-6 

89 

I 78 

76 
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GEOUP m: HmDOSTAlf, 


Mainet5ei. 

Latitude North. Longitude East Green. Height. 

27° 14' 79° 2' 620 feet. 

1851. Jourii. As. Soc., 1852; but the temperatures are so irregular, that 1 excluded them. 
1854. In the hospital verandah. Means, probably based on extremes. 

ScHLAUiNTWEiT, “Met. Mscr.,” Vol. 24. 


1 1854, Means. 

January 

58 

April 

93 

July 

88 

October 

73 

February 

68 

May 

94 

August 

83 

November 

68 

March 

73 

June 

91 

September 

80 

December 

60 


Mean of the seasons and of the year. 


Dec. to Febr, 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

62-0 

86-7 

87-3 

73-7 

77-4 
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MIthea. 

Latitude North. Longitude East Crreen, Height. 

27® 30' -2 77° 40'- 3* 655 feet. 

1852 and 1853. Horse Artillery lines, Campell, Geinson; two series: SR.; 10; 4; SS. I took the mean. 
1854. Light Calvary lines, Wilson. SR.; 10; 4; 10. 

ScHLA-GiNTWEir, “Met. Mscr.,” Vol. 24. 


Months. 

/ 

1852 

1853 

1854 

General 

iTtean. 

SR. 

4 }^ P.M, 

Mean of 
the 

month. 

SE. 

4'* P.M. 

Mean of 
the 

month. 

SE. 

# P.M. 

tteaij. of 
the 

month. 

January 

.... 

.... 

.... 

53-0 

61-5 

57-2 

.58-0 

69-5 

03 • 7 

60 -4 

February 

.... 

.... 

.... 

62-7 

76-0 

69-3 

61-5 

70-0 

, 05-7 

67-5 

Marcli 

70-0 

73-5 

71-7 

70-7 

84-2 

77-4 

69-0 

79-5 

74- 2 

74-4 

April 

78-0 

85-2 

81-6 

79-2 

89-5 

84-3 

rO 

oo 

92-5 

86* 5 

84-1 

May 

84-2 

89-2 

86-7 

86-0 

95-7 

90-8 

85-5 

96-7 

91- 1 

89.5 

June 

88-7 

93-0 

90-8 

91-0 

99-7 

95-3 

91-0 

97-0 

94- 0 

03 .4 

July 

84-2 

88-0 

86-1 

84-2 

88-2 

86-2 

85-5 

91-0 

88-2 

86-8 

August 

82-7 

85-0 

83-8 

86-0 

95-7 

90-8 

82-5 

87-5 

85-0 

86.5 

September 

82-0 

85-7 

83-8 

84-2 

94-2 

89-2 

82-2 

87-7 

84-9 

86.0 

October 

76-5 

82-7 

79-6 

7G-0 

85-2 

80-6 

.... 

.... 

.... 

80 I 

November 

69-2 

74-2 

71-7 

68-5 

78-5 

73-5 

65-7 

75-7 

70- 7 

72.0 

December 

.... 

.... 

.... 

59-2 

71-0 

65-1 

49-7 

71-2 

60 .4 

62.7 

Year 



.... 


for 1853 

i: 80-0 



.... 

78.6 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Au^. 

Sept to Nov. 

Year. 

63-5 

82-7 

88-9 

79.4 

78-6 


33 * 
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GEOUP in: hindostIn, 


MiEATH. 


Latitude North. Longitude East Green. Height. 

29° 0'-7 77'’41'-6$ 859 feet. 

1850-6. These extensive series I owe chiefly to the kind exertions of Dr. Kab, the superintending 
surgeon; 1850 and 1851 remained, however, incomplete, no complete copy of the details having 
been retained. I name as observers mentioned in the manuscripts: Bruce, Eldebton, 
Hare, Jacksow, &c. For 1852, 1854, and 1855 I received two series, of which I took the mean. 
The hours of observations were partly SR.; 10; 4; 10; partly SR.; 9*^ 50®; 12; 2^ 40®; SS. 

ScHLAGiNTWEiT, ^‘Met. Mscr.,” Vol. 25. 

For April to October 1850, Mr. Charles Gubbins C.S. has published a very detailed diagram 
showing the daily register of the temperature; Journ. As. Soc. Bengal, Vol., 1852, plate preceding, 
p. 563. The numbers upon which they are based are not given there. 


11 

1851 and 50 | 


1852 

* 


1853 



1854 



1855 


General mean. 

Months. 

1 

SB. 

ru 

% 

Mean of the 
month. 

SR . 

Ph 

Mean of the 
month. 

SR . 


Mean of the 
month. 

SR . 


Mean of the 
month. 

SR . 

pH 

Mean of the 
month. 

1 

Jan. 

1851 

53-4 

60-8 

57-1 

51-2 

63-8 

57-5 

51-2 

60-5 

55-8 

55-8 

66-0 

60-9 

40-5 

6 M 

50-8 

56-9 

Febr. 

57-6 

66 • 9 

62-2 

62-3 

70-7 

66-5 

59-3 

69-8 

64-5 

54-0 

67-8 

60-9 

48-7 

72-5 

60-6 

62-9 

March 

65-5 

80 

72-7 

65-0 

73-9 

69-4 

67-1 

80-1 

73-6 

60-4 

82-7 

71-5 

55-9 

76-4 

66-1 

70-7 

April 

1850 

73-8 

86-7 

80-2 

74-6 

86-5 

80-5 

75-8 

84-0 

79-9 

] 

75-8 

96-3 

86-0 

65-8 

85-8 

75-8 

80-5 

May 

85-0 

96-7 

90-8 

81-3 

90-8 

86-0 

82-3 

92-4 

87-3 

81-0 

96-3 

88-6 

78-4 

103-7 

91-0 

88-7 

June 

88-6 

96-9 

92-7 

84-9 

93-1 

89-0 

88-1 

96-0 

92-0 

87-0 

98-5 

92-7 

83-1 

102-7 

92-9 

91-9 

July 

87-7 

93-7 

90-7 

82-5 

88-2 

85-3 

82-2 

85-9 

84-0 

82-3 

91-2 

86-7 

77-5 

86-4 

81-9 

85-7 

Aug. 

82-6 

87-0 

84-8 

81-2 

85-4 

83-3 

84-2 

92-0 

88-1 

80-3 

88-1 

84-2 

78-4 

94-3 

86-3 

85-3 

Sept. 

81-1 

88-0 

84-5 

I 80-2 

87-4 

83;8 

82-5 

90-4 

86-4 

78-6 

90-2 

84-4 

74-6 

87-0 

80-8 

84-0 

Oct. 

72-5 

82-0 

77-2 

; 71-9 

85-1 

78-5 

71-7 

86-1 

78-9 

■ 64-3 

82-3 

73-3 

62-6 

87-5 

75-0 

76-6 

Nov. 

62-4 

74-8 

68-6 

1 63-6 

74-4 

: 69-0 

64-0 74-3 

69-1 

54-2 

74-2 

64-2 

52-0 

81-9 

66-9 

67-6 

Dec. 

58-1 

65-3 

61-7 

' 52-5 

62-8 

1 57-6 

65-1 63-4 

59-2 

46-6 

65-1 

55-8 

44-3 

74-3 

59-3 

58-7 

Year 

1851and50 : 76-9 

for 1852 ; 

76-4 

for 1853 : 

74-9 

for 

1854 ; 

75-8 

for 1855 ; 

74-8 

75-8 


Isolated months (means). 1856; Jan. 59’5; Febr. 62'9. 
General mean of the seasons and of the year. 


Dee, to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

59-5 

, — - — - — — — — — — _ 

80-0 

87-6 

76-1 

75-8 
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Miezapur. 

Latitude Nortli. Longitude East Green. Heigtt. 

25° 9' -3 82° 33'- 9$ 362 feet. 

1851. I take the respective isolated months from Journ. As. Soc.; but the v/arnier months seem 
to be too hot. 

1854-5. Pemberton. Approximate means. 

ScHLAGiNTWEiT, “Met. Mscr.,” Vol. 20. 


1851, Means. 


January 

60 

April 

88? 

July 


October 

84-A? 

February 


May 

96? 

August 


November 

71 

March 

* * . « 

June 

96? 

September 

.... 

December 

64 


This series, being incomplete and decidedly too hot, is not included in the mean. 





18,54, 

Means. 



ft 

January 

62 

April 

83 

My 

87 

October 

80 

February 

64 

May 

90 

August 

86 

November 

70 

March 

75 

June 

90 

September 

85 

December 

64 

, 


1855, Jan. 61. 


General mean of the seasons and of the year. 


Dec. to Fell'. 

March to May. 

June to Aug. 

Sept, to INov. 

Year. 

63 

83 

88 

- 

78 
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G-EOUP in; HINPOSPAlf, 


Mozapakpijr. 

Latitude North. Longitude East Green. Height. 

26° r 83° 21' (300 feet.) 

Observations of Sy^j years; SR. and Max., from Dove’s “Nichtperiodische Aenderungen der Temperatur- 

vertheilung,” IV., p. 101. 


Means of the month. 


January 

56-8 

July 

84-4 

February .... 

64-6 

August ... . . . 

83-0 

March 

73-6 

September .... 

82-6 

April ’ 

77-1 

Of'f'Al'iAr 

78-1 

67-5 

May 

86-9 

hTovember .... 

June ....... 

1 

86-4, 

December .... 

60-1 


General mean of the seasons and of the year. 


Dec. to Febr. 

• 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

60-8 

80-7 

84-6 

76-1 

75-6 
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Mueadabad. 

Latitude North. , Longitude East Green. Height. 

28° 49' 78° 56' 673 feet. 

1853-5. W. S. Stiven (? — name not well legible). Eob. Ullan. SE. ; 9; 10; 3; 4; 10. 

Schlagunt-wbit, “Met. Mscr.,” Yol. 26. 

1851, Means, Journal As. Soc., was excluded, being much too hot (probably from an improper com- 
bination of the hours, from May to October especially). 


Montha 

1851 

1853 

1854 

General 

mean- 

Mean of 
the 

month. 

SR. 

4 '' P.M. 

Mean of 
the 

month. 

SR. 

4 '* P.M. 

Mean of 
the 

month. 

January 


50-0 

58-5 

54-25 

57-0 

66-5 

61-75 

58-0 

February 

6372 

57-0 

70-5 

63-75 

54-0 

62-0 

58-0 

60-9 

March 

7273 

67-5 

84-5 

76-0 

63-0 

75-5 

69-25 

72-6 

April 

8172 

71-5 

85-5 

78-5 

76-5 

89-0 

82-75 

80-6 

May 

92 

81-5 

91-5 

86-5 

82-0 

92-0 

87-0 

86-75 

June 

93 

86-5 

92-0 

89-25 

86-0 

90-5 

88-25 

88-75 

July 

86 

81-5 

86-0 

83-75 

82-5 

86-5 

84-5 

84-1 

August 

8772 

83-0 

88-0 

85-5 

81-0 

84-0 

82-5 

84-0 

September 

84 

81-5 

90-0 

85-7 

79-5 

83-0 

81-25 

83-5 

October 

84 

74-5 

81-0 

77-75 

68-5 

75-5 

72-0 

74-9 

November 

.... 

62-5 

72-5 

67-5 

60-5 

69-0 

64-75 

66-1 

December 

.... 

52-5 , 

64-5 

58-5 

65-0 

63-0 

59-0 

58-75 

Year 

.... 

V 

for 1853: 

: 75-5 


for 1854; 

; 74-2 

74-8 


Isolated month (mean). 1855: Jan. 55 "5, incomplete. 
General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

1 

58-9 

80-0 

85-6 

1 74-7 

74-8 


PanipIt. 


Latitude North. Longitude East Green. Height. 

29° 23' 76° 59' 936 feet. 

1852. Observations in the Jail compound, by native Doctor, at 9 V 2 a.m. Schlagwt-weit, “Met Mscr.,” Y 0 I. 2 G. 


1852, Means of the manth. 


January 

56-1 

April 

80-4 

July 

February 

74-4 

May 1 

86-0 

August 



June 1 

91-6 



Mean of the season June to Aug.: 88-8. 
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GROUP III: HINDOSTAN, 


SahIeanpue. 

Latitude North. Longitude East Green. Height. 

29° 57' -2 77° 28'. 8 i 1002 feet. 

1826-7. Journ. As. Soc., HI., p. 21. 

1851. Journ. As. Soc., 1852. 

1850-5. Heatecote; Plaieaie. SR.; O’" 50“; 2''40“; 4'*; SS.; 10. 

ScHLAGiNTWEiT, “Met. Mscx.,” Vol. 26. 

Forbes Rotle, in his “Culture of Cotton,” also gives a general average. 



1826 

1827 

1851 

1852 

1853 

1854 

Greneral 

mean. 

Months. 

" 

Means of the mouth. 

SR. . 
1 

P.M. 

Mean 
of the 
month. 

SR. 

4’* P.M. 

Mean 
of the 
month. 

SE. 

4'* P. M. 

Mean 
of the 
month. 

January 

51-7 

52 

48 

54-7 

64-5 

59-6 


62 

58-0 

54-6 

69-3 

61-9 

55-5 

'1 February 

52-6 

55 

55V. 

59-4 

71-3 

65-3 

58 

72 

65-0 

55 

65 

60-0 

58-9 

1 March 

73-6 

67 

61V. 

67-4 

72-6 

70-0 

68 

88 

78-0 

65 

81 

73-0 

70-5 

April 

79-6 

78 


73-3 

86-6 

80-0 

74 

89 

81-5 

74 

93 

83-5 

78-5 

1 May 

85-1 

85 

84-3 

79-5 

92-5 

86-0 

83 

99 

91-0 

84 

102 

93-0 

88-3 

June 

91-0 

90 

94-8 

84-6 

94-2 

89-4 

87 

97 

92-0 

86 

101 

93-5 

91-8 

July 

86-3 

85 

86 

85-5 

91-5 

88-5 

85 

90 

87-5 

85 

93 

89-0 

87-0 

August 

83-5 

83 

90 

81-5 

86-5 

84-0 

87 

96 

91-5 

84 

90 

87-0 

86-5 

September 

83-0 

79 

82 

80-5 

89-5 

85-0 

82 

92 

87-0 

80 

86 

83-0 

83-1 

October 

72-7 

74 

78 

72-5 

89-5 

81-0 

73 

85 

79-0 

72 

87 

79-5 

77-4 

November 

62-7 

64 

68-4 

61-5 

75-5 

68-5 

62 

76 

69-0 

60 

78 

69-0 

67-0 

December 

59-7 

55 

■ 62-6 

54-5 

68-5 

61-5 

55 

71 

63-0 

55-5 

68-9 

62-2 

60-7 

Year 

73-5 

72-2 

73-6 

for 1852 

: 76-6 

for 1853: 78-5 

for 1854 

: 77-9 

75-4 


Isolated months (means), included. 1850: April 76-9; May 93-9. 1855: Jan. 57-5. 
General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Tear. 

58-4 

79-1 

88-4 

75-8 

76-4 
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SaeIuli. 

J^atitude North. Longitude East Green. Height. 

79° 10' (1,200 feet.) 

1S37-41. Bbkw. Calcntta Journ. Nat. Hist., IV., p. 423. SR.; and Max. 
roiii niy first information I had obtained 700 feet as the height, which made this place apparently 

too cool in the list I commimicated to the Royal Society. 


Means. 


MoiltllH. 

i.s ;)7 

1838 

183!) 

1840 

1841 

General 

mean. 

Mean of tlie niontli. 

j 

Jaiuuiry 

* » * . 

ll»-l 

48.') 

53.2 

51 -4 

.50.7 

February 

.... 

57- 3 

54-0 

57-2 

OO-O 

57.1 

March 

.... 

(KPO 

(13 -2 

()! 1 • 3 

07 • 2 

00 ‘4 

April 

.... 

7(1 -,0 

73.5 

77-5 

75-0 

75.6 

May 1 

7 S.() 

7 !)mS 

83 -.5 

8 1-1 

82 • 5 

81.0 

•In no 

i ; 

s:i . 1 

SM-.S 

88.1 

8.5.8 

87-7 

85-7 

July 

S 5*3 

82- a 

84.3 

85.0 

88* (! 

85.1 

August 


80 -4 

81.0 

82-5 

88- f) 

83-3 

Sr‘])teinl)(n’ 

7 f)-() 

in. 4 

77-0 

7!). 7 

77*8 

77.9 

Octobor 

7 ‘i ^ 4 

71.(> 

1 05-7 1 

70-8 

72.3 

70-7 

Novcnilun' 

58 - 3 

.'hi -4 

56.7 

59-8 j 

^ (iO-fJ 

* 58-3 

j Deceinher 

52-1 

1 

48-8 

.54-9 

47-3 

49-3 

56-0 

Year 

; 1 

' i 

74 -;j 

(18.!) 

69.2 

7(:).8 

70-8 

70-7 


(lenoral mean of the seasons and of the year. 

m 


Doe. to IG»!)r. 

1 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

1 54 • 8 

74-3 

84-7 

60 

70-7 


IV. 


34 
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GEOUP III; HINDOSTAlf, 


ShahjehInptje, in Audli. 

Latitude North. Longitude East Green. Height. 

28° L- 6 79° 31' -8 (1000 feet.) 

1851. Joiirn. As. Soc., 1852. 

1854-5. Thompson; Sutherland. SR.; 10; 4; 10. 
ScHiiAGiNTWEiTj “Met Mscr.,” Vol. 22. 


Months. 

1851 

1854 

General 

mean. 

Months. 

1851 

1854 

General 

mean. 

Mean 
of the 
rhonth. 

8R. 

4** KM. 

Mean 
of the 
mouth. 

Mean 
of the 
month. 

SR. 

4*' r.M. 

Mean 
of the 
month. 

' January 

48 

60-1 

68-8 

644 

564 

July 

86 

82‘6 

88-2 

85-4 

85-7 

j Eebruary 

56'A 

60-2 

66-8 

63-5 

59-5 

August 

90 

81-8 

84-3 

83-05 

86-5 

March 

ei'A 

i 

684 

78*6 

73*5 

67-5 

September 

82 

80.8' 

84-9 

82-8 

82-4 

April 

72V3 

80*2 

88-0 

844 

78-3 

October 

78 

74-3 

79-0 

76-6 

77-3 

May 

84-3 

844 

92-5 

884 

86-3 

NoTomber 

684 

63-5 

704 

66-8 

67-6 

June 

94-8 

86-3 

91-7 

89-0 

91-9 

December 

62-6 

58.2 

63.8 

61-0 

61.8 




Mean of the yeai’S.‘''l851=73-6; 1854= 7 6 -.5 





Isolated month (mean). 1855: Jan. 56 '0. 
General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug, 

Sept, to Nov. 

Year. 

59 • 1 

1 

77-4 

88-0 

j 

75-8 

75.1 
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SfTAPUE, ill Audh. 

Latitude North, Longitude East Greeu. Height. 

27° 35' 80° 44' Ab. 450 feet. 

1850. Name illegible, I2iid. Oudo L. Inf. Sit.; 10; 4; SS. Schlagintweit, “Met. Mscr.,” Vol. 21. 


1850 


Montlie. 

i 

i 

i 

1 

I m 

ji 

4** r.M, 

Mean 
of the 
month* 

Months. 

SE. 

4** r.M. 

Mean 
of tlie 
month. 

April 

G8-1 

85-8 

76-95 

August 

80-2 

85-9 

83-05 

May 

77«() 

94-8 

85-9 

September 

76-9 

88-5 

82-7 

dune 

82 ■ 3 

92-9 

87 -G 

October 

66-8 

82-2 

74-5 

■ duly 

1 

82 • 3 

91-(! 

86-95 






General moan of the seasons and of the year; 
.Tune to Aug. 

85-9. 


SULTAEPUR, ill Audli. 

Latitude North. Longitude East Green, . Height. 

U()°ir)'-(i 82° 3'. 34 Ah. 450 feet. 

18,50-2. Only isolated months. 2nd. Reg. Audh Loc. Infantry. SR.; 9'‘ 50“; 12; 2^* 40'“; 4'*; SS.; Min. 

ScHLAQiNTWEiT, “Met. Mscr.,” Vol. 21. 

18.51 in Asiat. Journ. too hot, probably because the mean of all the observations was taken. 


Moiiths. 

SR. 

4'' P.M. 

Mean. 

Months. 

SR. 

4'* P.M. 

Mean. 

dan. 1851 

52-1 

69-4 

60-7 

March 1851 

62-8 

89-3 

76-0 

Fchr. 1S51 

52-G 

77-1 

64-8 1 

April 1852 

77-7 

96-6 

87-1 

„ 1H52 

00-8 

83-0 

71-9 ) 

July 1851 

80-8 

90-0 

85-4 





Dec. 1850 

43-7 

74-1 

58,9 


Mean of the seasons and of the year. 


Doc. to Febr. 

March to May. 

June to Aug. 

Sept, to 

Year. 

62-6 

— 

.... 

1 

.... 
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AtnbMa. 

Hoshiarpur. 

Multan. 

Asni. 

Jalh^ndar. 

Nakodar. 

Eannu. 

Jhflum. 

Naushera. 

Dsra Gh^zi Khan. 

Kartarpnr. 

Peshaur. 

Dira Ismael Khan. 

Kohtt. 

Baulpindi. 

Kirozpur. 

Labor. 

Sliahpur. 

Govindgarh. 

Laya. 

Sialkot. 

Gugera. 

Ludhiana. 

Vazirabad. 

HanM. 




The afations of the Panjab are aituated 7 to 12” north of the Tropic of Caaircr. 
With the Himalaya to the north, and a broad sandy desert to the south over wliidi 
every breeze from the seas least distant has first to pass, they have a .hinate 
differing in means and variations from that of any other part of India. 

The cool season is remarkably fresh, the hottest season no longer conci<h!s with 
our spring but mth our summer; and, what is more important still, it is Imre we find 
one of the hottest regions of the globe. The rains have lost their tropical chara.cter, 
being reduced to isolated heavy storms; only in autnmn we find the Panjah to jm-take 
of that uniformity of temperature which, spread over 30 degrees of longitude, includes 
all the northern and central parts of India. Por some stations, such as Peshanr and 
parfacularly Raulpindi- which latter may he considered one of the healthiest Indian 
stations-the elevation of the ground also essentially modifies the climate. 
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The elaboration and the analysis of the meteorological material presented unexpected 
results for this province, but they had to be examined with the more precaution.; 
and it was a fortunate thing that such numerous observations could be obtained. 

The provincial literature — such as medical, topographical, monographic, statistical 
accounts — had not appeared, as far as I know, for any of the larger stations, in any 
form that would allow of my comparing them with those for other provinces. But our own 
toutes in 1856-7, Adolphe’s prolonged stay in 1857, and the directions we had given 
our native medical assistant (HarMshen), gave me much personal experience, and also 
provided me with the necessary materials for judging, from personal inspection, of the 
accuracy of the observations at the various medical stations. Few only of the materials 
obtained had to be excluded from the following registers. The greater variation in 
the yearly means — in which regard, too, the Panjab decidedly shows the character 
of its higher latitude — made it particularly welcome that stations with three years of 
observation and even more were very numerous. 

The cool season may be said to begin about the middle of October; it lasts till 
the beginning of April, The temperature is bracing, refreshing; the mornings are cold, 
even for Europeans; the height of the snn at noon is still some 40 degrees, the 
more beneficial as the transparency of the atmosphere approaches that of the 
Tibetan highlands. The snowy range of the Himalaya frequently becomes visible as 
tar as Ludhiana, a distance of at least a 100 miles, even if we keep in mind that 
ill this season of the year not only the peaks (reaching thousands of feet above tlie 
snowline) but also ridges much lower and much nearer the borders present themselves 
as marked features in the snowy aspect. It is not unusual, however, that also periods 
of a week or more are cloudy; fog is very rare. 

in the environs of Peshaur snow has fallen at times, although it disappeared as 
soon as it came; near Fort Mackeson, about 20 miles distant from the station, a thick 
coating of snow was seen one morning in the middle of January 1851. — Ice half an inch 
thick has been observed in ditches; but the regular artificial formation of ice — a few 
(lays excepited — requires, even at places such as Eaulpfncli, great pirecaiition and care, 
as detailed in the description of Ilindostan.^ 

Such uinisiial formation of natural ice only takes place on very clear and calm nights. 


• See p. 23(i. 
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Even in Europe exceptional radiation may become more powerful than might be 
thought. As an instance particularly exceptional I q[uote the following observation, 
communicated to me, in 1859, by Mr. Quetelbt: 

At Audenarde, in Belgium, a coating of ice was found in the ditches of a piece 
of flat ground outside the doors on the morning of the 16th of June 1841; when 
brought, at 6 a.m., to the town, it still had the thickness of a sixpenny-piece. 

The mornings are frequently passed by Europeans in sport and exercise; and 
I may mention here the “coffee-shop,” a welcome morning club, as characteristic 
for the social arrangement of these provinces in the cool season. In reference to 
the scenery of nature, the outlines are grand. Wherever you approach the borders 
of the Euabs, the vividness of the colours, particularly the blue of the distant 
profiles, is striking; but it is the green of European landscapes we miss, if it does not 
happen to be called forth^ — almost instantaneously, but for a short duration only — by 
one of the frequent showers of this season. These set in with variable winds, occa- 
sionally cold and chilly; but more frequently they are warmer than the atmosphere. 
Hail also occurs repeatedly in the cool season; in the Lahor registers I found 
stones mentioned exceeding half an inch in diameter. 

fhe hot season and the rainy season are not so distinctly separated in 
the Panjab as in lower latitudes. From the end of March the temperature rapidly 
increases; the end of the month is frequently cloudy and close; at some stations I 
find remarked that 4 to 6 days occurred without any direct insolation; the wind continues 
variable, but the north-westerly direction in general prevails. In April the first hot 
winds, and dust-storms with hot winds, are observed on the south-eastern borders; but 
the weather may be changeable still in the middle of May, particularly by hailstorms, 
frequently followed by a very strong depression of temperature. In 1853, May 13th, 
a heavy hail came down with storm from the coast, from Labor to Perozpur; the 
temperature at Labor fell to 64° Fahr., at Sialkot even to 59° Fahr.; the rain is noted 
=: 1% inches at Labor m 2 days, “a quantity rather exceptional for this month.” 

Still up to June, unless a very cloudy sky interferes, the mornings and 
evenings are comparatively cool, but later the daily variation is very much 
reduced. At Attok, June 27, 1855, the temperature was 110° at 8*^ a.m. July is the 

’ Snow fell unusually late at Berlin that year (1841) -the 29th of May, at about 10^ p.m. 
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moiitli of greatest rain, with thunderstorms, but 4 to 6 inches all the month are 
unusual for the northern parts. The rain, howeTor, by its violent and sudden preci- 
pitation, makes itself more felt; the country also becomes more frequently flooded 
than might be expected from the quantity fallen. Tour days of rain at Labor, 
July 20 to 24, are called here “a season such as has not been enjoyed for years, in this 
part of the Phnjab at least;” in the environs of Dera Ismael Khan heavy steamy fogs 
preceded those rains in the middle of July. Isolated rains and hailstorms are also 
observed in June, but dust-storms without rain are more numerous; for the northern 
and western parts the total amount of rain is altogether very limited, and the greater 
])art of it comes down in the cool season. 

As the heat increases the more regularly dust-storms occur, with variable 
direction, not iinfrequently beginning with full power after a calm of several clays, 
when the surface of the ground has become suf&ciently heated. A phenomenon 
peculiar enough, but I think not yet sufficiently noticed, is the circumstance, that the 
hot wind, whatever may be its direction, diminishes considerably in power after 
sunset; only later in the season, when the temperature remains nearly the same all 
night, it continues steady. In Hindostan, especially when approaching Bengal, it 
rtigularly cjiids half a hour to an hour after sunset; or, as I shall have occasion to 
detail when examining the mean directions calculated, it continues at some height above 
the ground; and, in favourable nights, with delicate instruments,^ even in the hot 
season, a mild south-easterly counter-current may be observed along the ground! I 
also allude to it as it is somewhat analogous to that general stream of the rainy momun 
rushing u]) through Hindostan to compensate for the volumes of air ascending from 
tliat liididn funnel, the Punjab, during the months which there are the hottest. 

In tlie liot weather tents give hut a very insufficient protection; even when 
doul)lo-roofod the direct rays of the snn produce an accumulation of heat not without 
analogy with that behind the glasses of a wall-case; and gradually so high a tem- 
perature radiates from the inner surface of the tent that it becomes easily perceptible 
to the raised hand which of its two sides is the nearer to the tent covering; a ther- 
mometer in the tent then regularly stands a little lower when hung up still under 
an umbrella for protection against the radiating heat. In houses wetted tatties air 
lieiug ai-tificially thrown against them by revolving wheels (thermantidots)— combined 

^ Conupare Geogr, of the Alps,” Vol. h, p. 39-h 
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with a most careful exclusion of glare, at times considerably reducing the light, are the 
protections used. It is surprising to see how backward in this respect the houses of 
the natives, even those of the highest rank, were before Europeans had introduced 
their experiments. 

Nevertheless, the temperature rises high enough even inside the houses; I quote 
some observations communicated, by Colonel Sykes. ^ 

On the 22nd of May 1849, at Ferozpur, latitude 30° 53', on the Sutlej river, the 
thermometer stood at 1 04° Eahr. in a good house, the usual precautions being taken 
against the hot winds. Even in August, at Peshaur, with thunderstorms and heavy 
rain on the 7th, 9th, 15th, 16th, 17th, 20th, and 29th, and with several light showers 
besides, the maximum was 104° Pahr. at 4 p.m., the minimum at sunrise 81° Falir., the 
midday maximum 101° Pahr., and with a noidnight maximum of 100° Pahr.; and yet 
the PexJort says, “The month had not, however, been characterized, as would be 
supposed by the indications of the thermometer, by any unusual degree of heat over 
those which had just preceded it. It even did not range so high as in May, June, 
and July.” 

For Bagdad (Lat. N. 33° 20'; Long. E. Grr. 44° 24'), Col. Sykes, communicates 
observations, by Dr. Wallin, which apj)roach the Indian type of the liot season and 
even fully reach the maxima there observed. Dr. Wallin’s thermometer was x>Rt uj) 
in the shade of a house, outside, on the second story with a northwest aspect on the 
banks of the Tigris. His readings were on the 19th of July 1848 at 2‘‘ p.m. 
122°*9 Pahr., windW.hT.W.; on the 13th and 18th 120°’2; and on seven other days 
in the month of July 118°- 4; the lowest heat in the month at 2'* p.m. was 101°- 3 
on the second of July, wind N.W., clear. 

Isolated maxima, even means of 2 to 3 hours, we know may become very high 
in Europe too, but generally we do not keep in mind for comparison that the daily 
means already differ very much, most of all the monthly means. The means 
are to be kept in view as characteristic for the regions of extreme heat in India. 
Indian heat sometimes continues for weeks, with an extremely small daily variation. 
Maxima of about 125° Pahr. seem to be the highest which can be expected, at least 

^ Phil. Trans., 1850, P. II., p. 329. At the close of March, as General Jacob communicated to me in 1863, 
he had in a larg-e tent, east of Each, 110°- Fahr. 
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when glare and radiation from lateral objects are excluded; and they are very rare even 
in the deserts of Africa, where, besides, the mean of the day is considerably lowered 
by the rapid decrease after sunset/ 

In the southern jparts, approaching Rajvara, the phenomena of heat are about the 
same; the quantity of rain is still considerably less and its distribution more irregular; 
in 1854 from May to November only four showers of rain fell at Multan. The mean 
of the year at this station is the hottest of all the Panjab, 76-8° Pahr. ; the mean 
for June, July, and August 92*0° Fahr. is only exceeded by that of Dera Ismael 
Khan (93 ‘9) and Shahpur (93-0); but the single months June and July are hotter at 
many of the stations higher up than at Multan. 

In Autmivi the breaking up of the heat is coincident with storms and rains ; it is 
the temperature of the surface of the gromrd which is then materially altered-; and as soon 
as such storms occur — which are spread over a large surface — the depression may become 
very sudden and very great. At Labor, the 8th of October 1855 the temperature had 
sunk 16° Fahr. after some storms — first with dust still, but soon with heavy rain — 
had passed along the valley of the Eavi. From October to December the temperature 
decreases very rapidly; a difference between the monthly means of 8° to 10° Fahr. is 
very frequent. Miasms are much less malignant than in Hindostan and Bengal, 
although the towns of the Panjab, especially Labor and Amritsfir, are extremely filthy 
in the quarters occujiied by the natives. 

The absolute extremes are taken from the observations by Dr. Dembstek, Dr. 
Tuenbulij, and Dr. Jones at Ludhiana. 

Tlie mean insolation I took from the Pari. San. Rep., Dr. Tritton’s observations 
at Ambala (1851-52), and Dr. Oardew’s registers at Ferozpur; they are the mean for 
the period from 1855 to 1859. In the hot months they are above those of Hindostan, 
but as detailed before they remain below those along the Indian coasts.*^ 


^ This was, amongst many others, one of the very important meteorological results of Dr, Barth’s observations 
in Africa, 

For the ^^daily variation” in the Panjab see pp. 88 and 89; for the ^S^ariability,” p. 128. 
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Absolute Extremes 
from observations at Ludhiana, 


1 

1 

1 

i 

I Montlis. 

Extremes. 

Months. 

Extrciinea. 
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Max. 
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Mux. j 
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31 

69 
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60 
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!,)7 || 
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81 

August 

83 
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82 
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W f 1 
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68 
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dt" mtM 

32 

n-1 f 

70 

1' 


From stations where the extremes have been noted less regularly, but whi*ru tin 

maxima (coinciding with the more central position in the region of greatest !i<«atl art 
consideinbly higher, I quote, for July: 

Dera Ismael Khan 116 
Guzera 122 


Mean Insolation 

from obsermtions at Ambala and Ferozpur. 
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Plates to be compared: 


aspect, '' ^ 

Or. Xr. 1 84. Part No 


I>rifi sands in the Interior of the Sindh 
oil the border. Part 1 ., No. 6, a and b. 


8%er Duab, and Alhm Mgk 


ground 
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GEOUP IV : pIkJABj 


AnifTSAE, see Goviedgear. 

/ 

Asni. 

Latitude North. Longitude East Green. Height. 

29° 12' 70° 7' Ab. 410 feet. 


1853. Delpratt. SE.; 10; 4; SS. 
ScHLAffiN-iwEiT, “Met. Mscr.,” Vol. 32. 


1 

1853. 1 

. 

Months. 

SE. 

# P.M. 

Mean, of 
the 

Months. 

SE. 

P.M. 

1 

Mean of 
the 




month. 




month. 

January 

40 

64 

52 

June 

85 

lOO 

93 

February 

48 

74 

61 

July 

84 

96 

90 

March 

59 

82 

70% 

August 

80 

93 

86% 

April 

69 

89 

79 

September 

78 

94 

86 

May 

75 

97 

86 

October 

60 

85 

72% 


General mean of the seasons and of the year. 


Dec, to Fehr. 

March to May. 

June to Ang. 

Sept, to Nov, 

Year. 

.... 

78-5 

- 

89-8 

.... 

.... 
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BInnu. 

Latitude Nortli. Longitude East Green. Height. 

32° 40' 70° 30' Ab. 1,800 feet. 

1852-54. Maxwell, Delpeatt, Nutty. SR.; 10; 4; SS. 
SCHLA.GINTWEIT, “Met. Mscr.,” Vol. 82. 



1852 

1853 

1854 

.General 

mean. 

Months. 



Mean 



Mean 



Mean 


SR. 

4*^ P.M. 

of the 

SR. 

4*^ P.M. 

of the. 

SR. 

4^* P.M. 

of the 





month. 



month. 



month- 


January 

. « • • 

• • • • 

« . « « 

42 

55 

48-5 

42 

59 

50-5 

49-5 

F ebruary 

.... 

.... 

.... 

51 

65 

58-0 

46 

58 

52-0 

55-0 

March 

.... 

— 

.... 

58 

75 

66-5 

54 

69 

61 -5 

64-0 

April 

.... 

.... 

.... 

66 

84 

75-0 

65 

81 

73-0 

74-0 

May 

.... 

.... 

.... 

74 

93 

83-5 

74 

88 

81-0 

82-0 

June 

.... 

.... 

.... 

85 

104 

94-5 

87 

96 

91-5 

93 -0 

July 

.... 

.... 

.... 

86 

98 

92-0 

84 

96 

90-0 

91.0 

August 

82 

92 

87-0 

82 

94 

88-0 

84 

97 

90-5 

88.5 

September 

79 

94 

86-5 

79 

93 

86-0 

79 

94 

86-5 

86.3 

October 

68 

86 

77-0 

67 

84 

75-5 

64 

81 

72-5 

75-0 

November 

58 

74 

66-0 

56 

77 

66‘ 5 

53 

71 

62-0 

64-8 

December 

46V2 

61 

53-7 

50 

62 

56-0 

48 

63 

55-5 

55-1 

Year 





for 1853: 74-2 


for 1854 

: 72-2 

73-2 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

g 

Sept, to Nov. 


53-2 

73-3 

90.8. 

75-4 

73.2 
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GEOUP IV : pKnjIb, 


DEEA CrHAZI KhAN'. 

Latitude Nortli. Longitude East Green. Height. 

30 ® 0' 70° 54' 200 feet. 

1852-4, 1856. Is.'vnN; Eieming; Nutty; Max-well. SR.; 10; 4; SS. The four months of 1856 had 
been copied -vrithout the ohserier’s name being mentioned. 

ScHLAGiNTWEi®, “Met. Mscr.,” Vol. 32. 


Months. 

1852 

1853 

1854 ■ 

1856 

General 

mean. 

SR. 

4^ P.M. 

Mean 
of the 
month. 

SR. 

4'' P.M. 

Mean 
of the 
month. 

SR. 

4^* P.E. 

Mean 
of the 
month. 

SR. 

4*^ P.M. 

Mean 
of the 
month. 

Jan. 

35 

62 

48-5 

40 

63 

51-5 

43 

54 

48-5 

47 

' 68 

57-5 

51-4 

Febr. 

58 

68 

63-0 

46 

70 

58-0 

45 

65 

55-0 

50 

76 

63-0 

59-7 

March 

60 

75 

67-5 

57 

74 

65-5 

56 

77 

66-5 

63 

89 

76-0 

68-9 

April 

61 

89 

75-0 

64 

87 

75-5 

70 

92 

81-0 

70 

96 

83-0 

78-6 

May 

75 

97 

86-0 

75 

93 

84-0 



(85) 



.... 

85-2 

June 

85 

101 

93-0 

86 

100 

93-0 

91 

100 

95-5 



.... 

93-8 

July 

83 

97 

,90-0 

85 

94 

89-5 

90 

99 

94-5 


. . 


91-3 

Aug. 

78 

92 

85-0 

82 

95 

88-5 

87 

96 

91-5 

1 



88-3 

Sept. 

77 

96 

86-5 

76 

94 

85-0 

79 

95 

87-0 



. . . - 

86-2 

Oct. 

63 

83 

73-0 

60 

82 

71-0 

60 

82 

71-0 




71-7 

Noy. 

53 

78 

65-5 

55 

75 

65-0 

48 

72 

60-0 



.... 

64 • 5 

Dec. 

49 

60 

54-5 

47 

66 

56-5 

47 

64 

55-5 




55-5 

Year 

for 1852: 74-0 

for 1853: 73-6 

for 1854: 74-2 




74-6 

J 


Isolated months (means). 1851: Nov. 67-5; Dec. 55'5. 1865: Jan. 51- 
General mean of the seasons and of the year. 


Dec*, to Febr. 

March to May. 

June to Aug, 

Sept, to Nov. 

Year. 

55-5 

77-6 

91-1 

j 

74-1 

74-6 
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D^ea IsmIel Khan. 


Latitude North. 
31° 39'. 6 


Longitude East Green. 
70°56'.5|:r 


Height. 
478 feet. 


1852-4. Haeuison; Waldich. SR.; 10; 4; SS. 
ScHLAS-iNTwniT, “Met. Mscr.,” Vol. 32. 



1852 

1853 

m 

1854 



Months. 

SR. 

4'* P.M. 

Mean 


4*' P.M. 

Mean 



Mean 

General 

mean. 


of the 

SR. 

of the 

SE- 

4'* P.M. 

of the 




month. 



month. 



month. 


January 


.... 

.... 

42-3 

55-8 

49-0 

♦ • • * 

.... 


(49-0) 

February 


.... 

.... 

57 

67 

62 

50-2 

60-2 

55-2 

58-6 

March 


.... 

.... 

62 

78 

70 

.... 

.... 

.... 

(70-0) 

April 


.... 

.... 

72 

84 

78 

72 

88 

80-0 

79-0 

May 


.... 

.... 

82 

93 

87-5 

78 

93 

85-5 

86-5 

June 


.... 

.... 

89 

102 

95-5 

87 

100 

93-5 

94-5 

July 

93 

99 

96 

90-5 

100 

95-2 

.... 

.... 


95-6 

August 

86 

96 

91 

87 

97 

92-0 

«... 

.... 

.... 

91 -5 

September 

86 

94 

90 

.... 


.... 

.... 


.... 

(90-0) 

October 

72 

85 

78-5 

76 

92 

84-0 


.... 

* • ■ 4 

81-2 

November 

57 

70 

63-5 

62 

79 

70-5 . 

.... 

.... 

... 0 

67-0 

December 

46 

57 

51-5 

49 

59 

54-0 

.... 

.... 

.... 

52-7 

Year 

1 


.... 



.... 




76-3 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to No 7 . 

Year. 

53-4 

78*5 

93-9 

79-4 

76-3 
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GEOUP IV: PANji.B, 


Fie^zpue. 

Latitude North. Longitude East Green. Height. 

30“57'-l 74° 38' -4$ 1,120 feet. 

1850-4. Rae; Gebt. SK; 4'' 50“; 12; 2>* 40“; 4; SS.: SR.; 10; 4; 10. 

ScHLAaurawEii, “Met. Mscr.,” Vol. 31. 

1851. Journ. As. Soc.; left out on account of great and irregular differences. 

1855-9. For this period the Pari. San. Rep., Vol. IL, ,p. 163, give a mean of 77-9; but the hours 
being not detailed I left this series out, as particularly ’for regions where the daily variation is 
so great the combination of the hours is of more than ordinary importance. 

‘General mean of the months. 



1850/51 

1852 

1853 

1854 

General mean. 

Months. 1 

SR. 

4^ P.M. 

Mean of 
the month. 

SR. 

4'^ P.M. 

Mean of 
the month. 

SR. 

4^^ P.M. 

Mean of 
the month. 

SR. 

4’* P.M. 

Mean of 
the month. 

January 

43 

59 

51-0 

36 

63 

49-5 

38 

57 

47-5 

49 

60 

54-5 

51 

0 

February 

48 

67 

57-5 

47 

73 

60 

44 

71 

57-5 

55 

63 

59-0 

58 

5 

March 

61 

80 

70-5 

53 

73 

63 

52 

80 

66-0 

63 

73 

68-0 

66 

9 

Api’il 

63 

96 

79-5 

61 

86 

73-5 

60 

88 

74-0 

76 

87 

81-5 

77 

1 

May 

70 

100 

85-0 

69 

89 

79 

68 

94 

81-0 

82 

92 

87-0 

83 

0 

June 

83 

100 

91-5 

78 

95 

86-5 

80 

102 

91-0 

91 

100 

95-5 

91 

1 

July 

83 

93 

88-0 

82 

94 

88 

82 

95 

88-5 

85 

92 

88-5 

88 

2 

August 

80 

91 

85-5 

74 

87 

80-5 

80 

101 

90-5 

85 

93 

89-0 

86 

4 

September 

75 

95 

85-0 

73 

92 

82-5 

76 

99 

87-5 

82 

91 

86-5 

85 

4 

October 

60 

89 

74-5 

56 

85 

70-5 

60 

84 

72-0 

72 

81 

76-5 

73. 

•4 

November' 

46 

77 

61-5 

48 

74 

61 



.... 

56 

72 

64-0 

62. 

•2 

December 

41 

65 

53-0 

35 

63 

49 



. . : . 

53 

65 

59-0 

53 

■ 7 

Year 

for 1850/51 

: 73-5 

for 

■ 1852: 

: 70-2 



.... 

for 

■ 1854: 

75-7 

73 

• 1 


Isolated month (mean). 1855: Jan. 52-6. 
General mean of the season and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

54-4 

75-7 

1 88-6 

73-7 

73-1 









INCLUDING THE STATIONS WEST OF THE INDUS, 


281 


GoyindgIeh, close to AmrItsae. 

Latitude North. Longitude East Green. Height. 

31° 40' 74° 45' Ah. 900 feet. 

1Sj2-4. General means, based on bE. and 4. Schiagintweit, “Met. Mscr.,” Vol. 31 (Rain in Yol. 29). 

1857-9. Pari. San. Rep., Vol. II., p. 189. Hours not mentioned; probably too warm (about 3°) 
from arbitrary combination of hours or imperfect protection of the instruments against radiation . 


1852-4. Mean of the month. 

January 

51-0 

July 

85-5 

February 

56-0 

August 

84-0 

March 

64-7 

September 

83-5 

April 

73-2 

October 

76-5 

May 

81-2 

November 

63-2 • 

June 

85-3 

December 

55-5 

1 1 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

rear. 

1 

54-2 

73-0 

84-9 

74-4 

71-6 


Gug^ea. 

Latitude North. Longitude East Green. Height. 

30° 51' 73° 0' Ab. 600 feet. 

1851. Journ. As. Soc., 1852, p. 383, and Sykes, British Assoc, for 1852. No details known. There 
it is given: Goojarea. 


1851. Mean of the month. 

. January 

50 

July 

» * « • 

February 

59 

August 

89-5 

March 

697^ 

September 

82 

April 


October 

.... 

May 

90 

November 

58 

June 

95V, 

December 

.... 


lY. 


Mean. March, April, May; 79. 


36 
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GKOtrp IV; pahjIb, 


Himi. 

Latitude North. Longitude East Green. Height. 

29° 6^ 1 75° 57'- 1 § Ah. 1000 feet. 


1850-51, and 1856, May and June. Theing; Hilliasd. The monthly values can only he considered 
as approximations. The instruments -were not rery regularly read, hut they seem to have been 
very well put up. ' Schlaghttweit, “Met. Mscr.,” Vol. 24. 


Mean, 1851 and 50. 

Jan. 

1851 

55-5 

April 

1851 

88-1 

1855 

Mean 

July 

1851 

86 

Oct. 

1851 

72 

Fehr, 

57 

62-0 

May 

75 

95.7 

95-2 

95-4 

Aug. 

75 

82 

Nov. 

55 

65 

March 

57 

7L5 

June 

75 

94.0 

99-9 

96-9 

Sept. 

55 

79-8 

Dec. 

1850 

57-5 


General mean of the seasons and of the year. 


Dec. to Petr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

58-3 

85-0 

88-3 

72-3 

76-0 

i 


HoshiIepur. 

Latitude North. Longitude East Green. Height. 

31” 32' -2 75°53''9S 1,066 feet. 

1851-4, Macash; Steovee. Means based on SR. and 4. Schlagintweit, “Met. Mscr.,” Vol. 31. 


Months. 

Mean of the months. 

General 

Months. 

Mean 

of the months. 

General 

1851. 

1852. 

1854 

mean. 

1850. 

1852. 

1854. 

naean. 

January 

49-6 

54-8 

57-3 

53-9 

July 

86-0 

86-6 

86-1 

86-2 

February 

57-0 

63-9 

56-0 

59-0 

August 

85-6 

83-4 

85-1 

84-7 

March 

68-8 

64-4 

.... 

66-6 

September 

.... 

84-6 

83-7 

84-1 

April 

81-3 

.... 

79-7 

80-5 

October 

78-4 

.... 

.... 

(78-4) 

May 

.... 

85-4 

85-1 

85-2 

November 

61-6 

.... 

64-4 

63-0 

, June 

1850 ^ 

93-2 

91-3 

91-7 

92-1 

December 

55.1 

.... 

58-0 

56-5 






Tear 

.... 

.... 

.... 

74-2 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

56-5 

77-4 

87-7 

75-2 

' 

' 74-2 
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JIlhIndar. 

Latitude North,. . Longitude East Green. Height. 

31°19'-5 75°33'-3$ Ab. 900 feet. 

1852-4. Reid; Boye. SR.; 9; 12; 2; 4; SS. (1851, Journ. As. Soc., left out, being quite irregular.) 

SoHLAGiNTWEiT, “Met. Mscr.,” Vol. 31. 



1852 

1853 


1554 



Genei-al 

mean. 

Months. 

SR. 

4*^ P.M. 

Mean of 
the 

month. 

SR. 

4*^ P.M. 

Mean of 
the 

month. 

SR. 

4^^ P. M. 

Mean 
of the 
month. 

January 

42 

61 

51-5 

51-3 

54-8 

53-0 

51-6 

60-2 

55 • 

9 

53-5 

February 

55 

72 

63-5 

.... 

.... 

.... 

53-3 

58-2 

55- 

7 

59-6 

March 

58-5 

70-6 

64-5 

65-3 

75-0 

70-1 

61-3 

70-7 

66 • 

0 

66- 9 

April 

68-8 

79 • 6 

74-2 

72-6 

80-9 

76-7 

72-4 

84-4 

78 

4 

76-4 

May 

78-7 

85-0 

81-8 

78-4 

84-8 

81-6 

78-4 

83-9 

81 

1 

81-5 

June 

82-0 

88-2 

85-1 

86-6 

91-1 

88-8 

87-3 

89-2 

88 

-2 

87-4 

.July 

86-3 

88-9 

87-6 

84-3 

89-1 

86-7 

83-2 

89-4 

86 

•3 

86-9 

August 

82-9 

84-1 

83-5 

— 

.... 

.... 

82-8 

88-0 

85 

■4 

84-4 

September 

.... 

.... 

.... 

* • ♦ • 

.... 

.... 

81-3 

86-6 

83- 

9 

(S3 • 9) 

October 

69-9 

81-9 

75-9 

.... 

.... 

.... 

. . . . . 

« « i 

■ « . 

• 

(75-9) 

November 

62-1 

71-4 

66-7 

.... 

.... 

.... 

60-4 

68-8 

64- 

6 , 

65-6 

December 

54-6 

60-7 

57-6 



.... 

56-2 

60-2 , 

58- 

2 ! 

67 -9 

Year 



.... 



.... 




■ 

73-3 


General mean of the seasons and of the year. 


Dec. to Febr. 

Mareh to May. 

June to Aug. 

Sept, to Nov. 

Year. 

57-0 

74-9 

86-2 

75-1 

73-3 


36 * 
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GEOUP it; pan jab, 


Jhilem. 

latitude North. Longitude East Green. Height. 

32“55'-2 73°42'.0$ ‘ 1,620 feet. 

1852-4. Johkson; Datidson; Haenay; Nisbet. SR.; O'* 50“; 12; 2^ 40“^; 4'^; SS.: and SR.; 10; 4; SS. 

SCEL-VGIKTWEIT, “Met. Mscr.,” Yol. 29. 

As. Soc. for 1851 left out, being too hot (and besides very incomplete). 



1852 

1853 

1854 


W 

a 

O) 

ci 

Months. 

SR. 

4'' p. 


Mean 





Mean 





Mean 


CD 


M. 

of the 

SR 

K. 

4^* p 

M. 

of the 

SR. 

4'‘ p 

.M. 

of tlie 


Pi 

CD 





montli. 





month. 





month. 


o 

January 

41-1 

59- 

8 

50-45 

• • • 


■ • 


„ 


, , 






(50 

•45) 

February* 

52-3 

69- 

6 

60-95 

46 

5 

67 

8 

57- 

15 

47 

6 

64 

4 

56 

0 

58 

•0 

March 

54-2 

67- 

1 

60-65 

54 

-5 

79 

0 

66- 

7 

60 

6 

76 

0 

68 

O 

65 

•2 

' 

April 

62-6 

82 

4 

72-5 

60 

•0 

84 

1 

72 

05 

71 

6 

79 

3 

75 

45 

73 

•3 

May 




.... 

76 

•1 

93 

0 

84 

55 

78 

9 

85 

7 

82 

3 

83 

•4 

June 

82-5 

102 

•2 

92-35 

80 

•4 

102 

2 

91 

3 

88 

3 

93 

6 

90 

95 

91 

•5 

July 

82-2 

96 

•7 

89-45 

79 

•9 

93 

3 

86 

6 

82 

6 

88 

8 

85 

7 ■ 

87 

•25 

August 

76-2 

86 

•1 

81-15 




• 

• . 

. 

85 

6 

92 

8 

89 

2 

85 

. 2 

September 

80 

87 


83-5 




• 


• 

82 

1 

90 

7 

86 

4 

84 

95 

October 

69-5 

82' 

■2 

75-85 


. . 


. 

« . 

, 

69 

4 

76 

9 

73 

15 

74 

5 

November 

65-5 

72. 

•7 

69-1 




• 

• . 

. 

55 

2 

65 

1 

60 

15 

64 

6 

December 

45-6 

61. 

.7 

53-65 






• 

38 

4 

50- 

5 

44 

45 

49 

05 

Year 




.... 






• 







72 

3 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

52-5 

!i 

74-0 

88-0 

74-7 

72-3 
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KohIt. 

Latitude Iforth. Longitude East Green. Height. 

33° 32' -5 71° 22'- 9 5 1,725 feet. 

1851. Joum. As. Soc., 1852. 

1852-6. Moss, Deane, and since 1844, WaliiICH. The observations of the latter were very 
detailed and careful, and the correctness of his instruments was ascertained by comparison with 
Adolphe’s instruments. SR.; 9^50”; 12; 2^40“; 4"^; SS.: and SR.; 10; 4; 10; Max. Min. 

ScHLAGmrwEiT, “Met. Mscr.,” Vol. 32. 


Months. 

1851 

1852 

1864 

1855 

1856 

General 

mean. 

Mean of 
the 

month. 

SR. 

4^* P.M. 

Mean of 
the 

month. 

SR. 

4^^ P.M. 

Mean 
of the 
month. 

Mean 
of the 
month. 

SR. 

4'^ P.M. 

Mean 
of the 
month. 

Jan. 

50-5 

43-0 

57-3 

50-1 

46-2 

59-2 

52-7 

51-7 

48-8 

59-0 

53-9 

51-8 

Febr. 

58-5 

.... 

.... 

.... 

.... 

.... 

.... 

59-2 

54-3 

67-0 

60-6 

59-4 

March 

67-3 

73-9* 

67-8 

70-8 

.... 

.... 

.... 

63-7 

66-0 

80-3 

73-1 

68-7 

April 

77-7 




, 

• • • • 

.... 

71-7 

71-0 

85-9 

78-4 

75-9 

May 

88-0 




.... 

.... 

.... 

84 

80-4 

96-1 

88-2 

86-7 

June 

93-0 




.... 

.... 

.... 

89 

84-5 

99-4 

91-9 

91-3 

July 

92-1 




85-5 

92-6 

89-0 

86 % 

86-5 

98-1 

92-3 

90-0 

Aug. 

90-4 




85-3 

93-8 

89-5 

86 

81-6 

87-4 

84-5 

87-6 

Sept. 

.... 




82.3- 

92-7 

87-5 

86 


.... 

.... 

86-7 

Oct. 

.... 




.... 

.... 

.... 

78 

1 

.... 

.... 

(78) 

Nov. 

57-9 




58-2 

73-0 

65-6 

63 

.... 

.... 

.... 

62-2 

Dec. 

58-0 



.... 

52-0 

64*8 

58-4 

56 % 


.... 

.... 

57-6 

Tear 




.... 



.... 

72-9 



.... 

74-7 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

! 

Year. j 

j 

Ill , iniin m irm 1 

‘ 56-3 

77-1 

89-6 

75-6 

1 

1 

74-7 1 
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GEOUP IV : PANjIb, 


Kateaepue. 

Latitude North. Longitude East Green. Height. 

3r26'-7 75°29MS Ab. 800 feet. 

1851 and 1852. Davidson. SR.; 10; 4; SS. 

SoHLAGHNi'WBir, “Met. Mscr,,” VoL 26. 

Nov. and Dec. interpolated, to obtain the means, from analogy "with neighbouring stations. 



1851 

1852 

General 

mean. 

Months. 

SR. 

4'* P.M. 

Mean 
of the 
month. 

SR. 

4^^ P.M. 

Mean 
of the 
month. 

January 

53-4 

60-8 

57-1 

50-1 

64-0 

57-0 

57-0 

February 

56-7 

63-1 

59-9 

58-9 

66-9 

62-9 

61-4 

March 

64-4 

74-9 

69-6 

62-8 

68-1 

65-4 

67-5 

April 

74-2 

86-7 

80-4 

67-7 

78*1 

72-9 

76-6 

May 

82-7 

96-1 

89-4 

78-7 

88-3 

83-5 

86-4 

I June 

88-4 

97-9 

93-1 

84-8 

93-1 

88-9 

91-0 

July 

84-4 

89-2 

86-8 

85-3 

91-2 

88-2 

87-5 

August 

85-4 

93-5 

89-4 

82-5 

87-0 

84-7 

87-0 

September 

83-6 

95-9 

89-7 

82-2 

92-9 

87 -b 

88-6 

October 

73-5 

88-1 

80-8 

68-1 

88-7 

78-4 

79-6 

November 

.... 

— 

.... 


.... 

(69) 

(69) 

December 

.... 

.... 

♦ • * * 

.... 

.... 

(60) 

(60) 

Year 

1 - - - - 



.... 

s 

for 1852: 74-7 

76-0 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

59-5 

, . — _ 

- 76-8 

88-5 

79-1 

76-0 
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GEOUP TV: PAN JAB, 


Laya. 

Latitude North. Longitude East Green. Height. 

30° 59' 70° 57' Ab. 450 feet. 

1852-5. Native sub-assistant Surgeon."* SR,; 9*^ 50“; N.; 2*^ 40“; 4; SS.: SR.; 10; 4, SS.; 4. 

ScHLA&mr'WBiT, “Met. Mscr.,” Vol. 32. 



1852 

1853 

1854 

General mean. 

Months. 

SR. 

4^^ P.M. 

Mean of 
• the 
month. 

SR. 

4*‘ p.ivr. 

Mean of 
the 

month. 

SR. 

4*^ P.M. 

Mean of 
the 

month. 

January 

52-7 

58-3 

55*5 

42-8 

53-9 

48-3 

41-6 

53-7 

47-6 

49-5 

1 February 

59-3 

66-1 

62-7 

54-3 

63-7 

59-0 

51-6 

60* 6 

56-1 

59-3 

March 

65-5 

70-2 

67-8 

62-6 

71-7 

67-1 

60-6 

69-1 

64-8 

66 • 6 

April 

74-3 

79-7 

77-0 

72-0 

80-7 

76-3 

71-5 

80-7 

76-1 

76-5 

1 May 

81-2 

87-2 

84-2 

78-8 

88-1 

83-4 

77 

87 

82-0 

83-2 

j June 

89-6 

96-2 

92-9 

86-7 

95-2 

90-9 

86 

98 

92-0 

91-9 

July 

87-7 

92-7 

90-2 

85-4 

92-0 

88-7 

84 

90 

87-0 

88-6 

August 

80-6 

85-9 

83-2 

83-8 

90-1 

86-9 

84 

91 

87-5 

85-9 

September 

78-9 

88-4 

83-6 

79-7 

88-0 

83-8 

79 

89 

84-0 

83-8 

October 

6M 

76-8 

68-9 

62-0 

72-7 

67-3 

76 

81 

78-5 

71-6 

November 

54-1 

68-2 

61-1 

51-8 

61-9 

56-8 

53 

64 

58-5 

58-8 . 

December 

44-4 

1 56-9 

50-6 

. . . . 

.... 

.... 

45 

56 

50-5 

50-5 

Year 


for 1852; 73-1 



.... 


for 1854: 72-0 

72-2 


Isolated month (included in the mean). 1855: Jan. 46-5. 
General mean of the seasons and of the year. 


Dec. to Fehr. 

March to May. 

June to Aug. 

• Sept, to Nov. 

Year. 

53-1 

1 

75-4 


71-4 

72-2 
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Ludhiana. 

Latitude North. Longitude East Green. Height. 

30° 55'. 4 75° 50'. 2$ 893 feet. 

1851. Journ. As. Soc., 1852, and isolated originals, by Clabk. 

1852-3. Dempstbe; Huntee; Clabk; Tubnbull; Jones; SR.; 9*^50“; N.; 2’'V40“; 4^%- SS. 

ScHLAGiNT-WEiT, “Met. Mscr.,” Vol. 31. 



1851 

1852 

1853 


Months. 

SK. 

4^^ P. M. 

Mean 
of the 

SR. 

4*“ P.M. 

Mean 
of the 

SR. 

4*“ P.H. 

Mean 
of the 

General 

mean. 




month. 



month. 



month. 


January 

.... 

.... 

.... 


«... 

.... 

48 

55 

51-5 

(61.5) 

F ebruaiy 

.... 

.... 

61-0 

48-2 

72-8 

60-5 

57^/2 

70-3 

63-9 

61.8 

March 


.... 

70-2 

52-8 

71-4 

62-1 

65-3 

76-8 

71-0 

67-8 

j ’ April 

.... 

.... 

81-9 

60-0 

83-8 

71-9 

73-2 

83-6 

78-4 

77-4 

May 

.... 

.... 

90-5 

70 

89 

79-5 

79-5 

88-6 

84-0 

84-7 

June 

.... 

.... 

92-9 

78 

95 

86-5 

88-4 

98-8 

93-6 

91-0 

July 

.... 

.... 

86-1 

79 

91 

85-0 

84-0 

91-9 

87-9 

87-8 

August 

.... 


88-4 

78 

87 

82-5 

87-9 

97-2 

92-5 

87-8 

September 

74-4 

93-6 

84-0 

71 

89 

80-0 

85-6 

95-4 

90-5 

84-8 

October 

58-4 

88-4 

73-4 

.... 

.... 

.... 

71-5 

83-1 

77-3 

75-3 

November 


.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

December 

- 

38-4 

68-4 

53-4 

.... 

.... 

.... 

.... 

.... 

.... 

(53-4) 


Isolated month (mean). 1850: June 92*4. 
General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

55-6 

76-6 

88-9 

.... 

.... 


IT. 37 
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Multan. 

Latitude North. Longitude East Green. Height. 

30“ 10' -2 71“34'-6|2 480 feet. 

1852 and 1853. Mobbieson. SR.; 10; 4; SS. 

ScHLAGiNTwEiT, “Met. Mscr.,” Vol. 82. 

Tlie ■means for 1851 from Jouni. As. Soc. •were excluded, being too warm, probably in consequence 

of the improj)er combination of the series. 




1852 



1853 



Months.' 

j| 

SB. 

4^ P.M. 

Mean of 
the 

month. 

SR. 

4^^ P.M. 

Mean of 
the 

month. 

Cxeneral 

mean. 

1 

January 

. . 

. » . 

...» 

48 

65 

56 % 

(56V,) 

Eebruary 




56 

66 

61 

(61) 

March 



.... 

60 

74 

67 

(67) 

April 



.... 

74 

86 

80 

(80) 

May 

80 

88 

84-0 

81 

90 

85 V 2 

84-7 

June 

89 

100 

94-5 

88 

99 


94-0 

July 

85 

96 

90-5 

90 

97 


92-0 

August 

85 

93 

89-0 

86 

96 

91 

90-0 

September 

83 

91 

87-0 

84 

94 

89 

88-0 

1 October 

72 

83 

77-6 

74 

87 

00 

0 

79-0 

1 November 

65 

73 

69-0 

65 

79 

72 

70-5 

j December 

Year 

46 

73 

59-5 



.... 

59V, 

76-8 


Mean of the seasons and of the year. 



Dec. to Febr. 

March to May, 

June to Aug. 

Sept, to Nov. 

Year. 



59-0 

77-2 

92-0 

79-2 

76-8 
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Kak6dae. 

Latitude Nortli. Longitude East Green. Height. 

31° 7' 75° 27' • ' Ab. 840 feet. 

1852-5. Geeig-. SR.; 10; 4; SS. 

ScHLAGiNTTVEiT, “Met. Mscr.,” Vol. 31. 

1851, Journ. As. Soc. left out, except February, to complete the year, being decidedly too hot 
from April. 


Months. 

1852 

1853 

General 

mean. 

1 

SK. 

4'' P.M. 

Mean of 
the 

month. 

SR. 

4*^ P.M. 

Mean of 
the 

month. 

J anuary 

.... 

.... 

• * . * 

51-4 

56-5 

53-9 

— 

1 

(53-9) 

February 

.... 

.... 

.... 

.... 

.... 

.... 

(61) 

March 

62-2 

71-3 

66-7 

67 

77-2 

72-1 

69-4 

April 

71-8 

82-6 

77-2 

74-8 

85-4 

80-1 

78-6 

May 

79-3 

90-8 

85-0 

.... 

.... 

.... 

85-0 

June 

82-G 

96-5 

89-5 

89-3 

99-1 

94-2 

91-8 

July 

85 

93-5 

89-2 

85-4 

92-3 

88-8 

89-0 

August 

82 

87 

84-5 


. • . . 

.... 

(84-5) 

September 

81-2 

' 90-2 

85-7 

.... 

.... 

.... 

(85-7) 

October 

71-9 

83-1 

77-5 

.... 

. # • . 

.... 

(77-5) 

November 

63-9 

72-6 

68-2 

.... 

.... 

.... 

(68-2) 

December 

52-8 

62-8 

57-8 

.... 

.... 

.... 

(57-8) 


Mean of the seasons and of the year. 


1 

Dec. to Febr. 

March to May. 

June to Aug, 

Sept, to Kov. 

Year. 

57-6 

77-6 

88-4 

77-1 

75-2 


37 =*^ 
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GEOUP IV : PANji-B, 


JSTausheea. 


Latitude North. Longitude East Green. Height. 

34“ 3'- 1 7r58'.44 Ab. 1,200 feet. 


1854. Littlee. SR.; 10; 4; SS. 

ScHLAGiNTWEix, “Met. Mscr.,” Vol. 32. 

The probable value was added for October to obtain the means. 



Isolated month {raem). 1855: Jan. 43-6, included in the mean, 
Mean of the seasons and of the year. 
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PeshIub. 

Latitude North. Longitude East Green. Height. 

34° 3'- 2 71° 33'- 3$ 1,280 feet. 

1851. Journ. As. Soc., 1852. 

1852-4. For this period I had the opportunity of comparing and combining numerous series of 
observations, made near the different barracks and hospitals of this large cantonment. The 
names of the principal observers are; Adams, Baddeley, Buckle, Coghlan, Obaweoed, 
CuERiE, Daetnell, Davidson, Foeghae, Geant, James, besides several others connected only 
■with smaller series. The numbers- I present are means of the best series selected. The hours 
of observation -were partly SR.; 9^50“; 12; 2’^ 40“; 4^'; SS.; pai’tly SR.; 10; 4; 10; and Min. 
Adolphe, during his stay at Peshaur, had occasion to obtain valuable information in reference 
to the instruments in use and to the mode of the observations. 

ScHLAGiNT'WEia!, “Met. Mecr.,” Vol. 28- 


Months. 

1851 

1852 

1853 

1854 

General 
mean. • 

Mean 
of the 
month. 

SR, 

4** P.M. 

Mean 
of the 
month. 

SR. 

P.M. 

Meivn 
of the 
montli. 

SR. 

4^^ P.M. 

Mean 
of the 
month. 

January 

48 * 8 

44.0 

57-0 

50-5 

46-3 

53-3 

49-8 

51-1 

69-0 

60-0 

52-3 

Februai'y 

.... 

52-1 

67-0 

59 • 5 

52-5 

61-4 

56-9 

52-3 

57-4 

54-8 

57-1 

March 

.... 

56-0 

66 * 0 

61-0 

60-3 

69-4 

64 • 8 

56-8 

66-4 

61-6 

62-5 

April 

.... 

64-0 

78-3 

71-1 

67-1 

79-1 

73-1 

71-1 

80-0 

75-5 

73-2 

May 

.... 

74-5 

86-1 

80-3 

79-4 

87-0 

83-2 

76-4 

82-9 

79-6 

81-0 

June 

.... 

82-5 

98-0 

90-2 

80-5 

96-0 

88-2 

88-2 

95-8 

92-0 

90-1 

July 

95-5 

86-7 

101-0 

93-8 

85-5 

95-6 

90-5 

82-5 

92-8 

87-6 

91-8 

August 

88-7 

82-0 

93-5 

87-7 

84-0 

93-1 

88-5 

84-4 

86-6 

85-5 

87-6 

September 

87-1 

78-5 

93-5 

86-0 

82-6 

92-1 

87-3 

79-6 

88-7 

84-1 

86-1 

October 

74-0 

66-1 

78-5 

72-3 

70-0 

80-1 

75-0 

67-0 

79-9 

73-4 

73-7 

November 

60-6 

58-5 

69-9 

64-2 

58-6 

71-2 

64-9 

53-1 

73-5 

63-3 

63-2 

December 

57-5 

46-7 

57-0 

51-8 

51-5 

67-0 

59-2 

48-1 

62-3 

55-2 

55-9 

Year 

.... 

for 1852 

: 72-4 

for 1853: 

; 73-4 

for 1854: 

73-5 

72-9 


General mean of the seasons and of the year. 




Dec, to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

55 ■ 1 

72-2 

89-8 ' 

, 

74-3 

1 72-9 
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GROUP VI : PAN JAB, 


EAULPfNDI. 

Latitude North. Longitude East Green. Height. 

33°36'-5 72°59'-8p 1,737 feet. 

1852-5. Currie; Jameson; Babrow. SR.; 9^ 50“; 12; 2*^ 40“ ; i’'; SB. 

1851, Journ. As. Soc. is left out; being calculated by taking the mean of all the observations, it is 
decidedly too hot, particularly in summer. 

Several series being partly contemporaneous, I could take means for the values here presented. 

ScHLAGiNTWEiT, “Met. Mscr.,” Vbl. 29. 


' 

1851 

1852 

1853 


1854 


General 

mean. 

f 

Months. I 

Mean 
of the 
month. 

SR. 


Mean 
of the 
month. 

SR. 

4'* P. M. 

Mean 
of the 
month. 

SR. 

4** P.M. 

Mean 
of the 
month. 

January 

49-8 

50-4 

54-9 

52-6 

47-9 

52-5 

50-2 

54-6 

59-8 

57-2 

51-4 

February 

57-1 

57-9 

62-6 

60-2 

57-7 

58-3 

58-0 

46-7 

54-3 

50-5 

56-4 

March 

. - . . 

57-9 

63-4 

60-6 

.... 

.... 

.... 

55-2 

65-2 

60-2 

60-4 

April 

74-2 

66-4 

74.0 

70-2 

.... 

.... 

.... 

65-0 

83-0 

74-0 

72-8 

May 

86-9 

75-8 

81-4 

78-6 

73-0 

85-5 

79-3 

72-4 

89-6 

81-0 

81-5 

June 

90,- 9 

84-8 

89-5 

87-2 

.... 

.... 

.... 

84-6 

100-1 

92-3 

90-1 

July 

85-5 

84-1 

90-7 

87-4 

80-0 

90-2 

85-1 

80-1 

92-8 

86-4 

86-1 

August 

83-2 

80-0 

84-8 

82-4 

80-8 

86-0 

83-4 

78-8 

89-8 

84-3 

83-3 

September 

85-7 

.... 

.... 

.... 

70-7 

79*6 

75-1 

75-3 

89-1 

82-2 

81-0 

October 

76-2 

69-7 

81-8 

75-8 

.... 

.... 

.... 

.... 

.... 

.... 

76-0 

November 

.... 

63-1 

75-1 

69-1 

.... 

.... 

.... 

48-9 

67-5 

58-2 

63-1 

December 

.... 

53-2 

58-9 

56-1 

.... 

.... 

.... 

.... 

.... 

.... 

54-3 

Year 

) 

.... 


1 

.... 



.... 



.... 

71-4 


Isolated months (means included). 1855: Jan. 47 ‘2; Nov. 61 ’9. Dec. 58 ‘7. 
General mean of the seasons and of the year. 


Bee. to Fehr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

i 

\ 

71-6 

86-5 

73-4 

71-4 
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Shahpur. 


Latitude North. 
32° 14' -0 


Longitude East Green. 
72° 32'- 5 p 


Height. 
681 feet. 


1854 and 1855. Approximations sent in by a native doctor of the 21st. Eeg. N. I. They are said 
to he based on daily extremes. 

ScHLAGiNTWEiT, “Met. Mscr.,” Vol. 82. 


% 

The month of January is from 1855. 


1854. Mean of the month. 

January 

53 



1 

91 

February 

54 

August 

93 

March 

62 

September 

. 87 

April 

80 

October 

76 

May 

86 

November 

65 

June 

95 

December 

58 



Tear .... 

75 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

55 

76 

i 

93 

76 

75 





GEOUP IV ; PANJAB, 


296 

Sialk6t, in the Panjab. 

Latitude North. Longitude East Green. Height. 

32° 29' 74° 30' 900 feet. 

1852-4. SR.; 4; SS. Toke; Clark. 

ScHLAOiNiTOEiT, “Met. Mscr.,” Vol. 38. 

1859. Min. and Max. Pari. San. Rep., Yol. II., p. 170. But the daily range being smaller, nearly 
throughout between the extremes, than between my other series of SR. and 4, the instruments 
probably had not been put up in a quite open position. I left out this series." 



1852 

1858 

1854 

General 

mean. 

Months, 

SR. j 

4*‘ P.M. 

Mean 
of the 
month. 

SR. 

4^' P. M. 

Mean 
of the 
month. 

SR. 

4^^ P*M. 

Mean 
of the 
month. 

January 

40-5 

61-8 

51-1 

41-7 

55-2 

48-4 

41-0 

58-1 

49-5 

49-7 

February 

51-7 

66-1 

58-5 

49-0 

69-2 

59-1 

44-0 

57-0 

50-5 

56-2 

March 

56-7 

77-6 

67-2 

57-1 

79-2 

68-1 

52-2 

68-8 

60-5 

65-3 

April 

1 65-3 

: 83-0 

79-1 

65-1 

88-3 

76-7 

61-0 

82-1 

71-5 

75-7 

May 

73-0 

92-1 

82.5 

72-0 

92-1 

82 

70-2 

91-4 

80-8 

81-8 

June 

84-0 

96-9 

90-5 

84-0 

101-0 

92-5 

87-1 

101-2 

94-1 

92-3 

July 

77-4 

91-5 

84-4 

82-1 

92-4 

87-2 

81-2 

92-1 

86-6 

86-0 

August 

79-0 

85-6 

82-3 

82-0 

97-8 

89-9 

80-2 

90-1 

85-1 

85-8 

September 

78-2 

89-0 

83-6 

78-0 

95-2 

86-6 

80-1 

90-0 

85-0 

85-0 

October 

67-1 

82-0 

74-5 

64-5 

81-6 

73 

64-2 

79-1 

71-6 

73 

November 

67-9 

70-0 

64 

55-0 

71-0 

63 

53-0 

69-2 

61-1 

62-7 

December 

43-0 

61-2 

52-1 

— 

.... 

— 

48-1 

58-0 

53-0 

52-5 

Year 

1 

for 1852: 72-5 



— 


for 1854: 71-1 

. 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

' 52-8 

74-3 

88-0 

73-5 

72-1 
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Yazibabad. 

Latitude !Nortli. Longitude East Green. Height. 

32° 26'. 3 74°6'.4J Ab. 900 feet. 

1851. Journ. As. Soc., 1852, Aug. and Oct. in original. 

1852-4. Ing-lis, Emdon, Russel, Silvee, Read. Means of several series. SR.; 9’* 50“ ; 12; 
2^40“; 4^^; SS.; and SR.; 10; 4; 10. 

ScHLAGiiTTWBiT, “’Met. Mscr.,” Vol. 29. 


Months. 

1851 

1852 

1853 

1854 

General 

mean. 

Mean 
of the 
month. 

SR. 

4^^ P.M. 

Mean 
of the 
month. 

SR. 

4^^ P. M. 

Mean 
of the 
month. 

SE. 

4*^ P.M, 

Mean 
of the 
month. 

January 

53-8 

46-2 

64-2 

55-2 

45-6 

57-6 

51-6 

40-0 

55-0 

47-5 

52-0 

February .-. . . 

61-9 

53-2 

76*3 

64-7 

.50-8 

67-6 

59-2 

.... 

.... 

.... 

61-9 

March 

68-5 

51-4 

75-7 

63-5 

65-6 

81-4 

73-5 

60-3 

71-1 

65-7 

67-8 

April 

81*8 

7 

82* 2 

74-. Q 

71 * 2 

82.0 

70 .R 




77-8 

May ....... 

91-1 

76-8 

91-8 

84-3 

78-2 

89-6 

83-9 

79 

91 

85-0 

86-1 

June 

95-5 

85-1 

100-2 

92-6 

87-0 

98-8 

92-9 

87-1 

97-3 

92-2 

93-3 

July 

88-3 

86-0 

96-0 

91-0 

83-9 

95-3 

89-6 

84-1 

90-8 

87-4 

80- 1 

August 

87-5 

82-0 

89-9 

85-9 

85-6 

97-1 

91-3 

84-1 

91-0 

87-- 5 1 

88-0 

September . . . 

.... 

80-9 

93-2 

86-5 

81-7 

95-6 

1 

88-6 

83-0 

90-5 

86-7 

87-3 

October 

78-0 

69-3 

88-3 

78-8 

69-9 

89-6 

79-7 

68-5 

78-0 

74-2 

77-7 

November .... 

67 

57-4 

75-8 

66-6 

56-3 

75-9 

66- 1 

58-5 

71-4 

64-9 

66-1 

December .... 

61 

47-7 

61-0 

54-3 

.... 

.... 

.... 

51-6 

60-5 

56.05 

57-3 

Year 


for 1852 

: 74*9 



.... 




75-4 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug*. 

Sept, to Nov. 

Year. 

57-1 

77-2 

90-1 

77-0 

75-4 


IT. 


38 














GROUP V: WESTERN INDIA, 
RAJVARA, GUJRlT, EACH, SINDH. 


Abu. 

Bhuj. 

Karrkbi. 

Ahmadabad. 

Disa. 

Khervara. 

Ajmir. 

Ermpiira. 

Nazirabad. 

Baroda. 

Haiderabad. 

Nimach. 

Beavr. 

JacobabAd. 

Rajkot. 


The lower course of the Indus passes through broad plains, but little undu- 
lated; a border of cultivated ground follows the shores of the river, but by far the 
greater part of the province is occupied by the Thar of Rajvara, the Indian desert, In 
reference to the breadth of the group, the hills of Beluchistan form the western border 
of this region, and the elevated grounds of Ajujir rise to the east of it. The climate 
is cool in winter, very hot in summer, but the difference is considerably smaller than 
ii the Panjab. The littoral provinces, Each and G-ujrat, to the south, have, notwith- 
standing their vicinity to the sea, a surprising analogy with the type of continental 
climate. 

In the cool season, and even considerably later— -from November to April — 
the NE. and E. winds bring down dust and cold from the Punjab to the shores of 
the Arabian sea; but high up the Indus valley sea-breezes may be observed 
to alternate with the most violent currents from the north; the breezes are so 
weak that they might easily be overlooked — ^the more so as wind-guages at Indian stations 
are but too often badly kept and rusty — if the nocturnal moisture and the great 
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quantity of dew did not direct attention to the breezes. Dew is here, for a great part of 
the year, the substitute for rain. In Karrachi the cool season does not begin much 
before December: in March, with the westerly direction of the wind the temperature 
I’apidly rises. Cloudless nights and heavy dews are frequent, but also dust-storms 
and storms with rain occur: the amount of precipitation is very small. At some 
distance from the sea the cool season may be expected to begin about a month 
earlier. At Karrachi 45° Fahr. was observed, Jan. 22, 1851; at Bhuj General Jacob once 
had 42° as the nainimum. (At Multan, in the Panjab, my brother Eobeet had, in Jan. 1857, 
several times 39°; 33° is the absolute minimum I got communicated by General Jacob.) 

Prom March to May the heat increases considerably; it becomes excessive 
for the lower parts; occasional thunder-storms, dust-storms, and particularly, even 
during calm days, a suffocating quantity of the suspended solid matter brought over 
from the desert by the north-east winds is characteristic for this part of the year. 
Northerly winds prevail till the setting-in of the monsun. This takes place for 
Karrachi and Kach in the beginning of May, at JSTaushera and Sdkker about middle 
of May. Observations of temperatures exceeding 100°, even in well-protected localities, 
are not at all unfrequent. In tents 108° to 110° may be observed. 

The temperature in the hot season is high and a residence in the cantonment 
of Bhuj during the months of April and May, says Dr. Buenes, is rendered almost 
intolerable by hurricanes, which envelop the houses in dust and sand, which are even 
driven into the houses through the joints of the windows. The hot wind in May is 
sometimes so scorching that its blasts are often not unlike the hot air rising up 
from low burning jungle: 106 degrees have been observed even on the sea-shore, at 
Mandvi. But we must not forget that, nevertheless, the means of the respective montiiB 
are still considerably lower than in the hottest parts of the P5;njab: 107°, such as 
at Disa in Gujrat, June 9th, 1853, is about the maximum outside the Eajvara desert. 
The nights during this period are equally suffocating. 

Dust-storms^ have been observed also in the Arabian sea; a very violent dust- 
fall with storm was communicated to me by Oapt. MacDonald, of the B. I. C. navy, 
with whom I went over’ from Aden to Bombay. 


^ Recently, Febr. 20th and 21st, 1864, even at Rome a dust fell which had lieeii carried over from Africa in a 
very appreciable quantity. Secciii, ‘‘Les Mondes,” March 1864. 


38 ^’ 
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The rainy season, which, might coincide with the setting-in of the monsun, is 
limited to a very small precipitation. In the delta of the Indus, and along the shore, 
the quantity of rain is even less than farther up, at lllaushera 'and Sevan ; from there 
to the north it diminishes again. At Mithankot storms with rain are rare 
altogether : dust is the more frequent, and from August, though the south-west 
winds continue sometimes till October, no more rain falls. In the latter part of 
the autumn, in November, small quantities of rain occasionally fall high up along 
the Indus. The winds are variable but chiefly northerly. Even here rains of some 
unusual amount are somewhat dreaded, as being unhealthy. 

A.utwnn here is the season which makes one suffer most. 

The oppression of the atmosphere about the close of the monsun is excessive; tlie 
approach of October is dreaded equally by the native and European population as 
extremely unhealthy. , The Ean, flooded with salt water from May to October, begins 
then to form a marshy swamp before it becomes dry and incrusted with salt. 
Also the rivers runmng into the Ean contain scarcely any water, except in the rainy 
season. Many of the tanks frequently dry up. 


The higher stations show a temperature somewhat less intolerable during tlie 
hot season, but the decrease of temperature is very small, since, Abu excepted, the 
lisiiig of the ground for all of them is very gradual. 


The health in many parts of upper Sindh suffers very much from miasmatic, 
exhalations. The inundations of the Indus— the drying up of which occupies a con- 
siderable portion of the year-may be considered as one of the principal causes. Dr. Kirk > 
observed that in Sindh the exhalations from rocks, chiefly in places where the water 
contained in the rocks is brackish, can also become a material source of unhealthiness;'* 
and, unexpected as it may be, a detailed inquiry into the physical conditions of 
le country verified the fact stated, that here occasionally the rocks, by remainimr 
moist after the country had dried up, are for some period more unhealthy than the 
fiats along the Indus, the period of drying up being more dangerous in reference to 

^ Medical Topography of Sindh. Calcutta, 1847 . 
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malaria than even that of perfect inundation. From the same reason a dry river bed 
remains for a long time a dangerous locality; the water below the bottom of the 
dry bed is then still near enough to fill it with its evaporations. Near Xarrachi the 
water is 12, even 20 feet, below the ground in the dry season; in the bed of the river 
Siari only 2 feet, perfectly dry as it may appear. 

Also the ravines and valleys of some of the smaller hill ranges, such as the Kajmahal 
hills, or those of Berar and Malva, might perhaps be alluded to as analogous cases, 
on account of tlieir malarious character continuing all the hot season, apparently 
dry as they are; but these, at the same time, are covered with such a luxuriant 
vegetation that a direct comparison with the provinces near the month of the. Indus 
is scarcely possible. 

The delta of the Indus and the province of Kdch are also considered un- 
healthy by the natives from other parts of India. The most common diseases among 
the Indians are fever and rheumatism; cholera, which has been so fatal in the neigh- 
bouring provinces, has never made much progress in Kach; fever is the prevailing 
disease among Euro])ean8. 

The physical character of the country, particularly near Bhuj and Mandvi, would 
not lead one to expect this ; for the general appearance of Kach is barren ; and parti- 
cularly the district of Kadi jiroper, in which Bhuj is situated, is the most unproductive 
of the whole province. 

Kdch is surrounded by the Gulf of Kach and the Arabian sea to the east and 
south, by the Kan, or salt-moor, to the north; the Kori river separates it from the 
delta of the Indus to the west: water, however, is scarce and often brackish, and the 
land, but little cultivated, insufficient for its population on account of its excessive 
barrenness; for 9 months of the year scarcely a blade of vegetation is visible. The 
drying up of the Kan over a surface exceeding in extent 6000 square miles cannot 
be accomplished without materially affecting the atmosphere of the neighbouring 
provinces even over a considerable distance. 

The absolute extremes I compiled from Dr. Hanbury’s observations at Disa. 

The mean insolation I added for Nimach and Disa from my manuscripts; and 
for Karrachi from the tables of Dr. Coles in the Pari. Rep., Yol. II., p. 807. The 
insolation in Disa is greatest, in consequence of the sky being on an average less 
clouded, the air, however, very steamy. 
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Absolute Extremes, 
from observations at Disa, 1857 to 1859. 


Months. 

Extremes. 

Months. 

Extremes. 

Min. 

Max. 

Min. 

Max. 

January 

26 

75 

July 

77 

103 

February ..... 

33 

81 

August 

76 

98 

March 

41 

82 

September 

66 

101 

April ........ 

51 

100 

October 

53 

99 

May 

59 

105 

November 

33 

89 

June 

64 ■ 

107 

December 

29 

70 


Mean Insolation, 

from Observations at Nimach, 1852-1853; at Dfsa, 1857 to 1859; and at Kiirracbi, 1856 to 1860. 


Months. 

Nimacli, 

Disa. 

Karrachi. 

Months. 

Nimach, 

Disa. 

Karruchi. 

January 

93 

104 

91 

July 

88 

120 

1 

98 

February 

108 

109 

96 

August 

90 

106 

95 

March 

112 

118 

102 

September 

98 

114 

99 

April 

111 

126 

103 

October 

106 

122 

106 

May 

109 

127 

102 

November 

100 

115 

106 

June 

102 

122 

107 

December 

93 

108 

94 

1 


Eor the general character of the southern points of the Duabs and of many 
parts of the Thar, or Indian desert, the views from the Sindh — Sager — Duab, quoted 
in the preceding group may also be referred to here. 
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Abu, in Rajvara. 

Latitude North. Longitude East Green. Height. 

24° 45' . 72° 46' 3,850 feet. 

..1. 1851 and 1852, Means of isolated months. Communicated hy Manestet. 

ScHLAGiNTWEiT, “Met. Mscr.,” Vol. 39. 



Mean of 

the months, 

series A. 


March 1852 

74 

May 1851 

80 June 1851 

77 



„ 1852 

76 „ 1852 

79 

April 1851 

75V2 

Mean 78 Mean 78 

1852 

78 




Mean 76-7 


July 1851 

74 


B. A complete series of the 12 months is communicated in Macpheeson’s Madras Sanitaria 
Reports, 1862, p, 21 ; the year is n^t mentioned. 


Mean of the months, series B. 


January 

61 

April 

77 

July 

69 

October 

69 

February 

61 

May 

77 

August 

69 

November 

69 

March 

69 

June 

77 

September 

69 

December 

71 



General mean 

of the months. 




January 

61 

April 

76-8 

July 

71-5 

October 

69 

February 

61 

May 

77-5 

August 

69 

November 

69 

March 

71-5 

June 

77-5 

September 

69 

December 

71 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

64-3 

75-3 

72-7 

69-0 

70-3 
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AhmadabId, in G-ujrat, 


Latitude Nortli. 
23° 0' 


Longitude East Green. 
76° 33' 


Height. 
320 feet. 


1858 and 1859. Thompson. Mean of extremes. Pari. San. Rep., Vol. II., p. 717. 


1858 and 1859. 

Montlis. 

Min. 

Max. 

Mean. 

Months. 

Min. 

Max. 

Mean. 

January 

65 

78 

71 

#Tiilv 

77 

104 

90 

Eebruary 

65 

96 

80 

Aueenst * . 

77 

92 

84 

March 

73 

94 

83 

September . . . 

77 

90 

83 

April 

82 

104 

93 

OotiObfir 

77 

90 

S3 

May 

86 

108 

97 

V-/ V U V./ ^ ^ t • 

November .... 

1 9 

70 

w \J 

87 

78 

June ........ 

84 

94 

89 

December .... 

60 

79 

69 


Mean of the seasons and of the year. 


Dec. to Eebr. 

March to May. 

■ 

June to Aug. 

Sept, to Nov. 

Year. 

73-3 

. 

91-0 

87-7 

81.1 

83-3 
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AjMiE, in Eajvara., 

Latitude North. Longitude East Green. Height. 

26°27'-2 74°.40'-6$ Ab. 1,500 feet. 

1852-4. Loed; SANDEESOisr; Ewaet. SE.; O’" 50“; K; 2’* 40“; 4’"; SS.— SR. ; 10; 4; 10. 

ScHLAGiNTWEiT, “Met. Mscr.,” Vol. 33. 


Months. 

1852 

1853 

1854 

General 

mean. 

SR. 

4*^ P.M. 

Mean 
of the 
month. 

SR. 

4*^ P.M. 

Mean 
of the 
month. 

SR. 

4*‘ P.M. 

Mean 
of the 
month. 

January 

.... 

1 

.... 

55-1 

57-1 

56-1 

64-1 

70-5 

67-3 

61-7 

E ebruary 

.... 

.... 

.... 

68-4 

73-9 

71-1 

63-8 

71-4 

67-6 

69-3 

March 

.... 


.... 

76-9 

83-7 

80-3 

75-7 

76-9 

76-3 

78-3 

Aioril 

.... 

.... 

.... 

82 6 

89-9 

86-2 

87-3 

90-2 

88-7 

87-4 

May 

.... 

.... 

.... 

88-3 

96-6 

92-4 

93-2 

99-4 

96-3 

94-3 

June 

90-0 

95-5 

92-7 

88-2 

95-4 

91-8 

93-2 

92-8 

93-0 

92-5 

July 

82-7 

88-3 

85-5 

s . . . 

. • • . 

.... 

85-0 

86-4 

85-7 

85-6 

August 

78-0 

80-5 

79-2 

83-7 

89-0 

86-3 

81-7 

83-6 

82-6 

82-7 

September 

78-9 

83-8 

81*3 

83*1 

89-2 

86-1 

82-4 

83-8 

83-1 

83-5 

October 

77-7 

84-6 

81-1 

80-5 

86-4 

83-4 

.... 

.... 

.... 

82-2 

November 

72 >1 

75-0 

73-5 

73-7 

78-8 

76 •2 

68-9 

69-8 

69-3 

73-0 

December 

.... 

.... 

.... 

64-3 

69-9 

67-1 

62-5 

63-7 

63-1 

65-1 

Year 



.... 



.... 



.... 

79-6 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Noy. 

Year. 

65-3 

86-6 

86-9 

79-5 

1 79-6' 


IV. 


39 
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GROUP V: WESTERN INDIA, 


Latitude North. 
22 ° 16' 


Bar5da, in Gujrat. 

Longitude East Green. 
73° 14' 


Height. 

L.a.L.S. 


A. 


B. 


1854 and 1855. Dr. von Liebig. 1854, 6; 10; 4; 10. His manuscripts also contain many periods 
of more frequent observations. 1855, hourly from S’** a.m. to Particularly careful. 

ScHLAGiOTWEiT, “Met. Mscr.,” Vol. 33. 

1847 to 1853. Means in the Pari. San. Rep., Vol. IL, p. 724. As I do not know the details, 
I only add them for comparison. April and July are the only months showing an appreciable 
difference; the mean of the year is but 0-4°Fahr. warmer. 


A. 



1854 




Months. 

6’* A.M. 

4'‘ P.M. 

Mean. 

Months. 

0^ A.M. 

4** P.3% 

Mean. 

January 

* « • . 

. • • * 

• • • • 

July 

78-4 

83-3 

80-8 

February 

59-9 

84-5 

72-2 

August 

77-9 

85-0 

81-4 

March 

69-1 

94-3 

81-7 

September 

78-1 

86-2 

82-1 

April 

78-5 

102-7 

90-6 

October 

72-8 

86-9 

79-8 

May 

84-0 

105-5 

94-7 

November 

64-4 

82-2 

73-3 

June 

82-2 

94-G 

88-4 

December 

61-6 

80-8 

71-2 




1855 




January 

56-2 

82-4 



C9-3 

February 

00-8 

87-8 

74-3 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

71-2 

89-0 

83-5 

78-4 

80-5 


B. Means for 1847 to 1853. 


January 

February 

March 


71 

April 

81 

July 

85 

October 

80 

70 

May 

94 

August 

84 

November 

77 

83 

June 

89 

September 

83 

December 

73 




EAJVAKA, aUJEAT, KAOH, SINDH. 


307 


Latitude North. 
26 '= 6 ' 


BbIve, in Rajvara. 

Longitude East Green. Height. 

74° 21' Ah. 2000 feet. 


1854. Small. Only naeans for isolated months deduced from extremes. 
ScHLACONXWEiT, “ Met. Mscr.,” Vol. 33. 


1 854. Means. 

January 


May 

94-5 

September . . . 

82-6 1 

February .... 

64-75 

June 

91-7 

October 

.... 

March 

75-1 

July 

85-8 

November. . . . 

68-9 

April ...... 

88-2 

August 

82-6 

December .... 

.... 1 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

Juno to Ang. 

Sex)t. to Nov. 

Year. 


1 

85-9 

1 

8G-7 

.... 



0 


Bhuj, in Kacli. 

Latitude North. Longitude East Green. Height. 

23° 17' 69° 40' 281 feet. 

1852 and 1853. Incomplete. Means communicated by Manestey. Schlagintwhix, “Met. Mscr.,” Vo]. 39. 
Sept. — Nov. are estimated from analogy -with Karrachi, for the mean of the year. 



1852. Mean of the month. 


1853 

Mean. 

January 

65 

May 

84 

September 

(79) 

. January 

66 

G5V^ 

February 

72 

June 

87 

October 

(75) 

February 

71 


March 

80 

July 

81 

November 

(70) 

March 

79 

79\4 

April 

82 

August 

80 

December 

59 





Mean of the seasons and of the year. 


Dec. to Fcbr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

65 • 3 

81-8 

■ 82-7 

74-7 

76-1 

J 


39 =’= 
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GEOUP Y: •WESTEEN INDIA, 


DfsA, in Gujrat. 

Latitude Kortk Longitude East Green. Height. 

24° 14' 72° 3' 400 feet. 

1857-9. Capt. MaunselIj. Means of the observations taken at the government observatory are 
contained in Pari. San. Rep., Vol. 11,, p. 767; hut the mean of the dry bulb is evidently taken 
from a combination of hours not corresponding to the true mean. I preferred deducing it 
from the extremes; but I- add the other values for comparison. 


A. 



1857 to 1859. 




Montlis. 

Min. 

Max. 

Mean. 

Months. 

Min. 

Max. 

Mean. 

January 

49-6 

79-1 

64-3 

July 

78-6 

93-2 

85-9 

February ...... 

53-9 

85-4 

69-6 

August 

75-5 

87-1 

81-3 

March . 

61-5 

94-1 

77-8 

September 

73-3 

88-5 

80-9 

April 

70-5 

101-5 

86-0 

October 

62-4 

92-7 

77-5 

May 

77-7 

105-6 

91-6 

November 

53-4 

89-1 

71-2 

June 

78-7 

100-2 

89-4 

December 

48-0 

82-4 

65-2 

i 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Noy. 

Year. 

66-3 

85-1 

85-5 

76-5 

78-3 


B. 

1857 to 1859 “Means” unreduced. 

January . . . 
February . . . 
March .... 

67-6 

74-6 

84-5 

April . . . 
May . .' . 
June ... 

91- 8 

92- 5 

89-9 

July 

August .... 
September . . 

85-4 

81-1 

81-9 

October .... 
November ... 
December . . . 

83-5 

80-4 

70-6 
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Eeinpi^ea, in Eajvara. 

Latitude North. Longitude East Green. 

25° 9'- 3 73° 6'- 3$ 


Height. 

Ab. 1500 feet. 


1850-4. Bowiiill. 


SR.; 10; N.; 4; SS.; 10. 

(Dec. 1852 was interpolated to obtain 


ScHLAGiNTWEiT, “Met. Mscr.,” 
the means.) 


Vol. 33. 


Months. 

1860 

1852 

1853 

1854 

General mean. 

SR. 

2'* 40“' 

Mean 
of the 
month. 

SR. 

Noon. 

Mean 
of the 
month. 

SR. 

Noon. 

Mean 
of the 
month. 

SR. 

Noon. 

Mean 
of the 
month. 

Jan. 

.... 

.... 

.... 

.... 

.... 

• » . • 

38-2 

58-8 

48-5 

.... 

.... 

.... 

m2 

Febr. 

.... 

.... 

.... 

.... 

.... 

.... 

49-4 

68-6 

59-0 

.... 

.... 


(59) 

March 

.... 

.... 

.... 

C4-5 

79-5 

72-0 

58-9 

79-4 

69-1 

.... 

.... 


70-5 

April 

.... 

.... 

.... 

69-2 

87-2 

78-2 

83-5 

92-5 

88-0 

74-8 

97-5 

86-1 

84-1 

May 

.... 

.... 


84-6 

92-0 

88-4 

81-7 

92-1 

86-9 

79-8 

106-3 

93-0 

89-4 

June 

.... 

.... 

.... 

84-0 

93-5 

88-7 

83-1 

94-9 

89-0 

82-0 

104-3 

93-1 

90-3 

July 

.... 

.... 

.... 

79-2 

88-7 

83-9 

78-0 

86-5 

82-2 

78-6 

99-4 

89-0 

85-0 

Aug. 

79*8 

84-2 

82*0 

75-6 

82-5 

79-0 

78-5 

86-5 

82-5 

75-7 

94-5 

85-1 

82-1 

Sept. 

79-2 

85-4 

82*4 

76-1 

82-6 

79-3 

78-7 

88-7 

83-7 

74-1 

88-7 

81-4 

81-7 

Oct. 

73-8 

91-2 

82*5 

64-3 

81-1 

72-7 

74-5 

90-0 

82-2 

.... 

.... 

.... 

79-1 

Nov. 

.... 

.... 

.... 

57-5 

77-0 

67-2 

.... 

.... 

.... 

.... 

.... 

.... 

(67-2) 

Dec. 

.... 

.... 

.... 

.... 

.... 

(56) 

.... 

.... 

.... 

.... 

.... 

.... 

(56) 

Year 



.... 



.... 



.... 



.... 

74-4 


General mean of the seasons and of the year. 


Doc. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

. Year. 

54-5 

81-3 

85-8 

76-0. . 

74-4 
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GEOIJP V: WESTEBN INDIA, 


Latitude North. 
25° 22' 

1856 and 1857. Asher. 


HAidbrabad, in Sindh. 

Longitude East Green. Height. 

68° 25' 99 feet. 

Means, not detailed. Pari. San. Eep., Tol. IL, p. 798. 


1856 and 1857. 

January 

64-2 

April 

86-5 

July 

90-6 

October 

82-4 

F ebruary 

71-2 

May 

91-0 

August 

88-0 

November 

72-5 

March 

80-7 

June 

92-2 

September 

85-0 

December 

65-5 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to ISfov. 

Year. 

67-0 

80-1 

90-3 

80-0 

80-8 


Jacobabad, in Sindh. 

Latitude North. Longitude East Green. Height. 

25° 69° 220 feet. 

1848 to 1859, the year 1857 being omitted. Major Merewethee. Means not detailed, the high 
temperature in summer is caused by its situation in a flat sandy dry desei’t, with very little 
rain. Pari. San. Rep., Vol. II., p. 8.50. 


1848 to 1860, 1858 and 1859. 


January 

60 

April 

85 

July 

97 Va 

October 

February 

65 

May 

95 

August 

92 V 2 

November 

March 

74 

June 

99 

September 

91 

December 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug, 

Sept, to Nov. 

Year. 

1 62-5 

84-7 

96-3 

80 

80-0 

„ 
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KlEEi-CHi, in Sindh, 

Latitude North. Longitude East Green. Height. 

24° 45'- 5 67 ° 0 '- 9|2 L.a.L.S. 

1847. Communicated by Col. Sykes. Phil. Trans., 1850, p. 361. Mean of daily extremes. 

1860. Recently a set of very good instruments has been sent out, but the details have not reached 
me; the means in the Pari, San. Rep. are not defined as to the combination of the hours used. 


1847. 

January 

67 

July 

84 

February 

67 

August 

88 

March 

77 

September 

86 

April 

79 

October 

80 

May 

83 

November 

72 

June 

87 

December 

63 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug, 

Sept, to Nov. 

Year. 

66 

80 

86 

79 
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aEOUP v; •w'esg:ern inbia. 


Kheevaea, in Eajvara. 


Latitude North. 
26° 4' 


Longitude East Green, 
74° 20' 


Height. 

Ah. 1,200 feet. 


1852-4. Observer’s name illegible (Surgeon of the Mevar Bhil corps). SR.; 10; 4; SS.; then 
SR.; 10; 4; 10. Schlagintweit, “Met. Mser.,” Vol. 33. 


Months, 

1852 


1853 

1854 

General 

' mean. 

SR . 

P.E. 

Mean 
of the 
month. 

SR . 

4 *' P.M. 

Mean 
of the 
month. 

SB . 

4 *^ P.M. 

Mean 
of the 
month. 

January 



.... 

49-1 

64-7 

56-9 

51-5 

77-1 

64-3 

60-6 

February 

.... 


.... 

58-3 

78-0 

68-1 

57-6 

80'-6 

69-1 

68-6 

March 

.... 

.... 

.... 

68-5 

89-5 

79-0 

66-7 

91-3 

79-0 

79-0 

April 

78-0 

94-1 

86-0 

77-5 

94-3 

85-9 

78-1 

102-7 

90-4 

87-4 

May 

81 •! 

95-8 

88-4 

82-3 

100-1 

91-2 

83-9 

107-5 

95-7 

91-8 

June 

81-3 

91-5 

86-4 

81-4 

92-7 

87-0 

80-4 

97-5 

88-9 

87-4 

July 

77-4 

85-5 

81-4 

74-7 

80-5 

77-6 

78-3 

85-9 

82-1 

80-4 

August 

75-1 

82-1 

78.6 

73-9 

83-9 

78-9 

76-0 

82-5 

79-2 

78-9 

September 

74-8 

83-4 

79-1 

73-4 

81-8 

77-6 

76-2 

89-0 

82-1 

79-6 

October 

G 8-7 

85-0 

76-8 

67-4 

88-1 

77-7 




77-2 

November 

61-3 

79-5 

70-4 

60-3 

82-1 

71-2 

61-3 

79-0 

70-1 

70-6 

December 

52-8 

68-1 

60-4 

50-2 

74-5 

62-3 

.... 

.... 

.... 

61-3 

Mean of | 











the year 





for 1853 : 76-1 



.... 

76-9 


General means of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

63-5 

86-1 

82-2 

■ 

75-6 

76-9 
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ISTAziRABiD, in Rajvara. 

l^atitude North. Longitude East Green. Height. 

26° 18' 74° 42' 1,487 feet. 

1832-5. Olivbe. Journ. As. See., IV., p. 50. SE.; 27^. In the means I communicated in the Trans. 

of the Royal Soc., this series only could he given; the series 1859-60 I did not obtain till Aug. 1863. 
Aug. 1859 to July 1860. Dueham. Extremes and Mean. Pari. San. Eep., Vol. II., p. 756. 


Months. 

1832-35. 

1859-60. 

General 

mean. 


Means. 

Min. 

Max. 

Mean. 

January 

59-2 

61-0 

65-0 

63-0 

61-1 

February 

62-7 

59-0 

76-0 

67-5 

65-1 

March 

71-8 

73-0 

80-0 

76-5 

74-1 

April 

82-6 

83-0 

91-0 

87-0 

84-8 

May 

90-4 

84-0 

95-0 

89-5 

90-0 

June 

90-1 

88-0 

99-0 

93-5 

91-8 

July 

85-7 

84-0 

91-0 

87-5 

86-6 

August 

82-7 

77-0 

89-0 

77-5 

80-1 

September 

82-5 

76*0 

86-0 

81-0 

81-7 

October 

78-8 

78-0 

84-0 

79-0 

78-9 

November 

68-5 

66-0 

84-0 

75-0 

71-7 

December 

58-2 

59-0 

69-0 

64-0 

61-1 


General mean of the seasons and of the year. 



Dec. to Febr. 

March to May. 

June to Aug, 

Sept, to Nov- 

Year. 

1832-5 

60-0 

81-6 

86-2 

76-6 

76-1 

1859-60 

64-8 

84-3 

86-2 

78-3 

78-4 

Mean 

62-4 

83-0 

86-2 

77-5 

77-2 


IT. 


40 
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GEOUP V : ■WESTERN INDIA, 


Mmach, in Eajvara. 


Latitude North. 
24° 27'. 5 


Longitude East Green. 
74° 59'-05 


Height. 
1,356 feet. 


1851. Journ. As. Soc., 1852. 

1852 and 1853. Mackensie. SR.; 10; 4; SS. | 
1854 and 1855. G. von Liebig. SR.; 10; 4; 10. j 


SciiLA&iKivrEiT, “Met. Mscr.,” Vol. 33. 


Months. 

1851 

1852 

1853 

1854 

1855 

General mean. 

Mean 
of the 
rnontln 

SR. 

4’’ P.M. 

Mean 
of the 
month, 

SR. 

4*' P.M. 

Mean 
of the 
month. 

SE. 

P.M. 

Mean 
of the 
month. 

SE. 

4'‘ P.M. 

Mean 
of the 
month. 

Jan. 

05-5 

.... 


.... 

57-0 

69-1 

63-0 

63-4 

73-2 

68-3 

51-2 

66-7 

58-9 

63-9 

Febr. 

73-5 

.... 

.... 

.... 

68-1 

80-1 

74-1 

57-6 

72-4 

65-0 

62-9 

78-7 

70-8 

70-8 

March 

81-5 

.... 

.... 


74-1 

88-2 

8M 

66-2 

86-5 

76-3 

68-2 

82-8 

75-5 

78-6 

April 

88.5 

.... 

.... 

.... 

80-2 

92-2 

86-2 

77-3 

97-5 

87-4 

74-5 

96-0 

85-2 

86-8 

May 

90 

81-2 

94-2 

87-7 

84-2 

97-2 

90-7 

81-7 

101-1 

91-4 

83-2 

99-8 

91-5 

90-3 

June 

86 

81-2 

90-3 

85-7 

83-3 

90-3 

86-8 

83-2 

90-7 

86-9 

80-3 

94-5 

87-4 

86-6 

July 


78-2 

85-2 

81-7 

75-2 

79-2 

77-2 

78-7 

81-7 

80-2 

76-9 

81.0 

78*9 

79-5 

Aug. 

.... 

75-2 

80-2 

77-7 

76-2 

81-2 

7S-7 

76-9 

79-4 

78-1 

75-3 

80-6 

77-9 

78-1 

Sept. 

.... 

76-9 

83-2 

80-0 

77-2 

80-2 

78-7 

76-0 

77-6 

76-8 

.... 

.... 

.... 

78-5 

Oct. 


77-2 

87-2 

82-2 

75-2 

81-1 

78-1 

73-4 

78-3 

75-8 

.... 

.... 

.... 

78-7 

Nov. 

.... 

71-1 

83-2 

77-1 

70-1 

76-1 

73-1 

67-5 

72-9 

70-2 

.... 

.... 

.... 

73-5 

■Dec. 

.... 

.... 

.... 

.... 

61-0 

68-1 

64-5 

61-5 

70-6 

66-0 

.... 

.... 

.... 

65-2 

Year 




.... 

for 

1853; 

: 77-7 

for 

1854: 76-9 



.... 

77-5 


General mean of the seasons and of the year. 


Dee. to Fehr. 

March to May. 

June to Aug*. 

Sept, to Nov. 

Year, 







85-2 


81-4 


76-9 
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B,ajk6t, in the peninsula of Kattivar, Gujrat. 

Latitude North. Longitude East Green. Height. 

22° 18' 70° 47' 450 feet. 

Jan. 1857 to May ’I860. Jotnt. The observations were made at SR.; 10; 4; 10; though no details 
are communicated. The values called “Min. and Max.” in the Parliamentary Report are 
supposed to be SR. and p.m., of which I preferred taking the mean to introducing the result 
of the four observations, which is too warm. Pari. San. Kep., p. 370. 


1857 to 1860. 

Months. 

SR. 

4*^ P.M. 

Mean. 

Months. ' 

SR. 

4*^ P.M. 

Mean. 

January 

5S-7 

77-7 

68-2 

July 

81-4 

88.3 

84*8 

February 

61-8 

82-5 

72-1 

August 

79- 2 

84-0 

81- 6 

March 

70-7 

89-2 

79-9 

September 

78-0 

84- 6 

81-3 

April 

77-2 

96-5 

86-8 

October 

77-1 

88-6 

82-8 

May 

82-5 

99-1 

90-8 

Noyember 

65-8 

8G-1 

75-9 

June 

83-0 

95-0 

89-0 

December 

63-9 

79-1 

71-5 


Mean of the seasons and of the year. 


Dec. to Felbr. 

March to May. 

June to Aug. 

Sept, to Kov. 

Year. 

70-6 

85-8 

85-1 

80-0 

80-4 


• ■ s 





GROUP VI: CENTRAL INDIA, 


BERAR, ORISSA, MALYA, BANDELKHANI). 


Baitul 

Kokonada. 

Orai. 

Chikaldali. 

Maghanassi Hill. 

Piiri. 

Galli Parvatuni. 

M^hu (Mhow). 

SSgar. 

Hamirpur. 

MUliiir Hill. 

Sanmlkottah. 

Hushangab^d. 

Nagpur. 

Sehor. 

Jabipur 

Narsinghpur. 

Sisabaldi. 

Jhansi. 

Naugong. 

Fizagapatam. 


lh.e territories comprising Bandelkb^nd, Malva, and Berar, are limited to the 
north by the valley of the Ganges and Jamna, to the east by .Bahar and Orissa., to 
the south by the Dekhan, and to the west by the hilly ranges of Eajvara. Though 
in many parts the elevation is not inconsiderable, its influence upon the depression 
of temperature is limited by the gradual and general rising of the ground; and the 
position of these provinces in the most central part of India equally contributes to 
compensate the cooling effect of their elevation. 

The meteorological registers are chiefly those kept by the medical officers; for 
describing the climate my brothers Adolphe and Robert, who crossed these regions 
n different routes in 1855-6, also brought me, besides their own observations, 
much valuable information from the residents, amongst whom I have to name 
Major Scott, Quarter-master-general at Madras for Jablpiir, and Mr. Higgins for 
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S%er. Also Dr. Ford’s “Meteorological Journal,” kept witk truly scientific detail at 
Narsmghpur, must be mentioned as very valuable.^ 

Hilly regions of comparatively little elevation differ ranch more from the 
temperature of the plains in winter than in summer. The greater surface of 
solid matter they present increases as well the loss of heat by radiation in the cool 
season, as it increases the effect of insolation during the hot season. Besides, the 
lower parts of such mountainous regions have their temperature additionally depressed 
by the circumstance that descending currents produce a sensible accumulation of cold 
air in the deeper grounds. 

The cool season in Central India, is indeed remarkably fresh ; it has variable 
winds and variable weather. Northerly winds, however, prevail. At the higher 
stations from December to February the nights are cold. 

From March to June, including the hot season, the north-westerly winds are the 
predominating ones. But storms and occasional rains with south-west winds may occur. 
In March the mornings and evenings are still pretty cool, but in April, when unsettled 
weather becomes more frequent, it often happens that for a succession of two or three 
days the weather continues most gloomy and oppressive. In May and in the early part of 
tlnne the heat reaches its maximum; dust-storms, also thundei'-storms with a little rain, 
are observed already in May. The proper rainy season, ivith the south-west monsun, 
sets in only about tlie'end of June, and can be considered as nearly over about the 
last week of August. 

In autimn north-west winds begin again to predominate in September; short 
but lieavy rains may occur, but generally the sky continues to remain clear and 
nearly cloudless for weeks. In Dr. Clarke’s registers I found noted fifteen succeeding 
days “without any cloud.” Also October and November continue clear and pleasant. 
The wind then becomes more easterly. 

The Chambal valley, south-west of Gvalior, partakes still of this climate, but the 
western border of its river-system, represented in the tables by the stations of Binr 
and Ajinir, has a climate considerably modified hy the Rajvara desert. Also the 
quantity of rain is much reduced and variable in the different years, though the 
monsun sets in about tlie beginning of May. 

' Amongst details I'ecently published, chiefly in reference to cultivation and settlement, I quote “Calcutta Review,” 72. 
and Capt. Pearson’s very interesting Report on the Saugur and Nerbudda districts, ‘‘Indian Mail,” April 15, 1862. 
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In reference to healthiness it must be added that marshes and jliils ax-e excluded 
by the form of country. The numerous jdugels, however, which are frequently so 
malarious, that they can scarcely be inhabited by the half-savage aboriginal tril)es, 
would exercise a much more unfavourable influence on some of tlio stations, 
were not the small q[uantity of rain a very effective protection. The rap:nd changes 
which sometimes happen in the cool season frequently become the cause of acute 
rheumatic complaints, particularly amongst the natives. 

The absolute E(J 0 t rentes I collected from two different stations, in ox’der to keep 
account of the great variety of elevation at these stations; for Hamirpxir tliey arc; 
selected from Dr. Claekb’s observations, April 1851 to September 1852; tlie period 
for the maxima and minima for Narsinghpur, observed by Dr. Doed, is xioarly con- 
temporaneous with that at Hamirpnr; beginning in July 1851, ending witli Octobtir 
1852. He also had exposed thermometers put up in a parabolic reflector: tlioy differed 
4 to 5 degrees from one in the ordinary position. In January he obtained as the 
means 39-8 and in the reflector 35-3; the absolute minima were 31-5 and 2 5*5® Falrr. 

The Mean Insolation I took from Jhansi; its low elevation allows one to 
recognise the full effect of the latitude of these regions. 

Tor Harsi'nghpur an observation with a black bulb thermometer will be given 
later, together with my experimental observations of various thermometex-s exposed 
simultaneously. 
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Absolute Extremes. 


Hamirpur, 

645 feet. 


Narsmghpur, 

1,305 feet. 


Extremes. 


Extremes. 

Months. 



Months. 



Min. 

Max. 

Min. 

Max. 



January 

47 

81 

January ..... 

39 

84 

February .... 

51 

87 

February .... 

48 

92 

March 

62 

91 

March 

58 

96 

April 

64 

109 

April 

65 

102 

May 

71 

116 

May 

74 

104 

June 

71 

116 

June 

77 

106 

July 

73 

105 

July 

73 

99 

August 

75 

95 

August 

73 

91 

September . . . 

77 

99 

September . . . 

67 

91 

Octol^er 

71 

94 

October 

60 

92 

November .... 

52 

84 

November .... 

60 

79 

December .... 

47 

76 

December .... 

47 

75 


Mean Insolation. 


Jliansi, 745 feet. 


January 

81 

February .... 

94 

March 

92 

April 

118 

May 

121 

June 

121 


July 

108 

August 

104 

September. . . . 

107 

October 

106 

November .... 

99 

December .... 

82 


No views of these provinces have as yet been published in the Atlas. 
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Baitul, in Berar. 

Latitude North. Longitude East Green. Height. 

21°5L-2 77°54'-8 Ab. 2,000 feet. 

1851. Journ. As. Soc. 

1851-4. E. F. Thoentok; Chisholm:. SE.; 50“; 10; N.; 2^40“; 4; SS.; 10. 

ScHiiAGiNTWEiT, “Met. Mscr.,” Vol. 27. 

(1851, Journal Asiatic Soc. is excluded; it seems to giye only the afternoon temperature.) 



1851 

1852 

1853 

1854 

General mean. 

Months 

SR. 

4'* P. M. 

Mean 
of the 
month. 

SR. 

4*^ P.M. 

Mean 
of the 
month. 

SR. 

4*' P.M. 

Mean 
of the 
month. 

SR. 

4'* P.M. 

Mean 
of the 
month. 

Jan. 

E . . . 

.... 

.... 

39-1 

72 

55-5 

58-5 

67-2 

62-8 

45-7 

73-8 

59-7 

59-3 

Febr. 

.... 

.... 


48 

76 

62-0 

61-4 

74-5 

67-9 

45-3 

68-8 

57-0 

62-3 

March 


.... 


60 

85-7 

72-8 

73 

84V2 

78-7 

54-9 

75-3 

65-1 

72-2 

April 

.... 

.... 

.... 

68-1 

96-9 

82-5 

77-2 

90-5 

83-8 

.... 

* ’ ’ r 

.... 

83-1 

May 

.... 

.... 

.... 

68-2 

95-2 

81-7 

84-5 

94-5 

89-5 

75-7 

91-0 

83-3 

84-8 

June 

.... 

.... 

.... 

68-5 

85-4 

76-9 

80-2 

87-0 

83-6 

76-1 

85-5 

80-8 

80-4 

July 

77-8 

80-1 

78-9 

.... 

.... 

.... 

73 

78 

75-5 

74-0 

77-8 

75-9 

76-8 

Aug. 

76-4 

78-8 

77-6 

70-1 

80-2 

75-1 

71-2 

79-5 

75-3 

70-9 

78-2 

74-5 

75-6 

Sept. 

73-0 

75-0 

74-0 

72-2 

82-3 

77-2 

70 

80-2 

85-1 

72-6 

81-5 

77-0 

78-3 

Oct. 

69-7 

82-0 

75-8 

69 

83-1 

76-0 

61 

78-2 

69-6 

.... 

.... 

.... 

73-8 

Nor. 

.... 

.... 

.... 

— 

.... 

.... 

52 

77 

64-5 

56-7 

67-7 

62-2 

63-3 

Dec. 

.... 

.... 

.... 

58-7 

66-2 

62-4 

.... 

.... 

.... 

48-9 

69-6 

59-2 

60-8 

Year 



.... 



.... 



.... 



.... 

72-5 

. 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Mot. 

1 

Year. 

60-8 

80-0 

77-6 

71-8 , 

72-5 
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ChikIldaHj on the Vmdhya range, Berar. 

Latitude North. Longitude East Green. Height. 

20° 50' 77° 25' Ab. 3,600 feet. 

Macpheeson, Madras Sanitaria Eeports, 1862, p. 2 1 and 58. Year and time of observation not 
indicated. This station has been used as a sanitarium for officers in the Dekhan and the Nizam’s country. 

Mean of the months. 


January . 

60 

April . . . 

83 

July . . . 

• . 

October 


February. 

60 

May . . . 

83 

August . . 


November 

71 

March . . 

70 

June . . . 

71 

' September 

' * 

December 

71 


Mean of the seasons.’ 

Doc. to Febr. March to May. 

63-7 78-7 


GXlh PaevItum, north of Vizagapatam, in Orissa. 

Latitude North. Longitude East Green. Height. 

18° 30' 82° 50' 4,988 feet. 

A hilly range visited in 1859 by Dr. Macpheeson and a party of military and medical officers 
for the purpose of exploration with respect to the possibility of erecting a sanitarium. Madras 
Sanitaria Eeports, 1863, p. 41 to 47. The highest point, GMlikondah, has an elevation of 5,346 feet; 
the height given above refers to the encamping ground. A previous visit had been naade in 1854, 
April 21 to May 20. - 

Approximate means. 

February 18 to 22 66 April 21 to May 20 78 

As corresponding means from Vizianagram I add 

1859, February 18 to 22 SO- 1 

1854, May. . . 1 to 31 87-1. 

* Tlie first data of Dr. Macpherson (also contained in my Meteorological Table, No. 1) were for Dec. to Debr. : 
59; for March to May 81; mean of the year about 70. 
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HAMfEPUR, in Bandelkli^nd. 

Latitude North. Longitude East Green. Height, 

25° 58' 80° 12' 645 feet, 

1851 and 1852. Stewart; Claeeb. SE.; 10; 4; 10; Miu.; — contains also a very good account of tlie correction 
of the instruments, and many valuable details about humidity. Schlagintweit, “Met. Mscr.” Vol. 27. 


Months. 

1851 

1852 

General 

mean. 

Months. 

1851 

1852 

General 

mean. 

SR. 

4*^ P.M. 

Mean of 

the month. 

SR. 

4'' P.M. 

Mean of 
the month. 

SR. 

^ - 
pi 

Mean of 
the month. 

SR. 

pi 

Mean of 
the month. 

Jan. 

.... 


. . 4 . 

59-0 

70-4 

64-7 

(64-7) 

July 

83-4 

89-6 

86-5 

81-3 

86-9 

84-1 

85-3 

Febr. 

.... 



67-0 

81-5 

74-2 

(74-2) 

Aug. 

82-5 

89-5 

86-0 

82-3 

88-7 

86-5 

85-7 

March 

4 . . • 

. 4 . 4 . 

.... 

68-9 

84-5 

76-7 

(76-7) 

Sept, 

80-8 

89-0 

84-9 

82-2 

88-0 

85-1 

85-0 

April 

80-4 

97-6 

89-0 

75-2 

97-3 

86-2 

87-6 

Oct. 

77-8 

86-4 

82-1 

.... 

.... 

.... 

(82-1) 

May 

87-7 

103-1 

96-4 

83-0 

101-5 

92-2 

93-8 

Nov. 

62-0' 

76-0 

69-0 



.... 

(69-0) 

June 

88-5 

98-8 

93-6 

86-2 

100-3 

93-2 

93-4 

Dec. 

56-0' 

71-5 

63-7 


.... 

.... 

(63-7) 









Year 



.... 

1 

1 


.... 

80-1 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov, 

Year. 

67-5 

86-0 

1 

88-1 

78-7 

80-1 


Latitude North. 

22° 45' 

1851. Isolated mouths, Joum. As. 
1854. Wilson, SE.; 10; 4; 10. 


Hushangabad, ill Malva 

Longitude East Green. 
77° 42' 

Soc., 1852. 


Height. 

1050 feet. 

ScHLAaiNTVfEiT, “Met. Mscr.,” Vol. 27. 


1 

Months. 

1851 

1854 

General 

mean. 

Months. 

1851 

1854 

General 

mean. 

Mean. 

SE. 

4*^ p.m:. 

Mean. 

Mean. 

SR. 

4*^ P.M. 

Mean. 

March j 

I? 

77-3 

85-2 

81-2 

80-1 

July 

85 

81-9 

83-9 

82-9 

83-9 

April 

msm 

.... 


.... 

(90) 

Aug. 

82 

80-4 

82-3 

81-3 

81-6 

May 


91-4 

99-6 

95-5 

94-7 

Sept. 

81 

79-7 

81-8 

80-7 

80-8 

June 

90 

89-0 

93-2 

91-1 

90-5 

Oct. 

80 




(80) 







Nov. 

70 

69-8 

73-3 

71-5 

70-7 


Mean of the seasons. 


\ Dec. to Febr. 

. 

March, to May. 

June to Aug. 

Sept, to Nov. 

Tear. 

.... 

88-3 ' 

85-3 

77-2 
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JhjCnsi, in Bandelkh^nd. 


Latitude North. 
25° 28' 


Longitude East Green. 
78° 35' 


Height. 
745 feet. 


1851 and 1852. Allen; Eendbeson. SR.; 10; 4; SS. The months with means only are from As. 
Journ,, 1852; of these no details are known. 


Months. 

1851 

1852 

General 

mean. 

SR. 

4^* P.M, 

Mean of 
the 

month. 

SR. 

4'‘ P.M. 

Mean of 
the 

month. 

January 

.... 

.... 


51-5 

75-7 

63-6 

63-6 

February 


.... 

.... 

58-5 

82-6 

70-5 

70-5 

March 

.... 

.... 

80-8 

69-9 

84-1 

77-0 

78-9 

April 

.... 

.... 

88-6 

78-1 

98-4 

88-2 

88-4 

May 

— 

.... 

96-2 

83-9 

98-6 

91-2 

93-7 

June 

.... 

.... 

94-4 

86-3 

95-3 

90-8 

92-6 

July 

82-5 

87-6 

85-0 

80-6 

85-8 

83-2 

84-1 

August 

81-0 

85-4 

83-2 

79-7 

83-7 

81-7 

82-4 

September 

76-6 

86-0 

1 

81-3 

80-4 

86-1 

83-2 

82-2 

October 

73-7 

86-5 

80-1 

73-9 

88-9 

81-4 

80-7 

November 

.... 

.... 

73-6 

66-3 

80-4 

73-3 

73-4 

December 

.... 

.... 

65-7 

57-1 

70-3 

63-7 

64-7 

Year 



.... 


for 1852 

: 79-0 

79-6 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

66-3 

1 

'87-0 

86.4 

78-8 

79-6 
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KokofXda, in Orissa. 

Latitude North. Longitude East Green. Height. 

17° 6' 82° 14' L. a.L.S. 

1850-53 . Fowlej Farley; Thompson. Schlagwt'we'it, “Met. Mscr.,” Vol. 9. 

Only approximate means; the hours of observation appear not to have been kept very regularly, but 
the means seem to be accurate enough since the daily variation is very small. 


1851-53, Means of the month. 


January 

74'5 

April 

85-1 

July 

83-3 

October 

79 -0 

February 

77-9 

May 

87-8 

August 

82-3 

November 

77-3 

March 

81-0 

June 

1 

86-3 

September 

82-0 

December 

75 -4 


Mean of the seasons and of the year. 


Doc. to Fobr. 

March, to May. 

June to Aug. 

Sept, to Nov. 

Year. 

75-9 

84-6 

84-0 

79-4 

81-0 


Mag-hanassi Hili, in Orissa. 

Latitude North. Longitude East Green. Height 

21° 38' 86° 24' 3,820 feet. 

1859, April. Kendall. Approximated mean by extremes; Selection of Bengal Eec., KXXVL, 1861, 
p. 34. The values have been obtained by self-registering iustrumeiits from April 6 to 22 — a period 
which for general comparison also may be considered as nearly e(3[ual in temperature to the 
mean of the hot season — March, April, May. 

♦ 

Min. Max. Mean. 

1859, April .... . 65-5 82-3 73- 9 
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Mahu (Mhow), in Malva. 


Latitude North. Longitude East Green. Height. 

22° 33' 75° 49' 1,862 feet. 

April 1859 to March 1860. Abnott. The means appear to be deduced from the extremes. Pari. 
San. Rep., p. 674. Col. Sixes, Phil. Transactions, 1835, p. 182, gives 74° as the approximated 
mean of the year (for 1828?) 


1869 to 1860. 


January 

70 

April 

86 

July 

82 

October 

February 

71 

May 

87 

August 

,75 

November 

March 

80 

June 

74 

September 

75 

December 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

70-6 

84-3 

77-0 

75-6 

77-0 


MATHiiR-HiLL, near Kampti, in Berar. 

Latitude North. Longitude East Green. Height. 

22° 13' 78° 40' 3,400 feet. 

1860. Watson. Mean of observations made every three hours in an open hut with thatched roof. 
Calc. Sanit. Establ., 1861, p. 251-254. 


1860, May 10 to 31: 82-9. 

For comparing the Kampti observations, there made in a tent, observations in a tent were also 
made on the Mathiir-Hill: they showed the decrease to be 11 • 5° Fahr. for the difference of level of 
3,400-99—2400 feet, or of 1° Fahr. for 260 feet. 
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IsTjCgfeb, in Berar. 


Latittxde North. Longitude East Green. Height. 

21° 10' 79° 7' 935 feet ' 

1814-17. LnoYn. SR.; 8; 3; SS. Journ. As. Soc., VIII., p. 172. In Baleoub’s Barometrical sections, 
p. 31, means are given for a “Nagpur,” which appears, however, to be altogether a different 
, place. It is not sufficiently defined. 


Months. 

1814 

1815 

1816 

1817 

General 

mean. 

Mean of the month. 

January 

.... 

71- 

0 

70-6 

72-4 

71-4 

February 

.... 

73 

9 

75*4 

75-3 

74-9 

March 

.... 

85 

2 

85-1 

82-4 

84-3 

April 

93-0 

93 

9 

92-1 


93-0 

May 

98-4 

84 

0 

96-4 


96-3 

Juno 

90-3 

85 

5 

82-3 


86-0 

July 

82-6 

81 

0 

79-5 


81-0 

August 

82-7 

81 

4 

79-3 


81-1 

September 

84-3 

80 

2 

80-0 


81-5 

October 

83-1 

81 

2 

80-4- 


81-6 

November 

75-3 

74 

8 

75-1 


75 -4 

December 

72-6 

74 

2 

71-2 


72-6 

Tear 

.... 

80 

5 

80-6 

.... 

81-6 


General mean of the seasons and of the year. 


Dec. to Fel)i\ 

March to May, 

June to Au^. 

Sept, to Nov, 

Year. 

72-9 

91-2 

82-7 

79-5 

81-6 
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N'lEsfNGHPUE, in Malva. 


Latitude J^ortli. Longitude East Green. Heiaht 

,co r. . . 1,305 feet. 

1820. I found tins year in Dove, BerL Acad., 1847, p. 102; without any further detail 
1851 a,dl852., Foei,. BE.; 9.-50»; N.; 2> 40.; 4..rSS. Son. M^cr.," V„I. 27. 

very careful observations, which contain, besides the thermometrical observations, many valuable 
remarks and experiments. . 


1820, Means of tlae month. 

January 

February 

March 

61^4 

617^ 

n% 

April 

May 

June 

M 

82 

81% 

86% 

ean of th< 

July 

August 

September 

year: 74-8. 

00 00 OD 

O O 

October 

November 

December 

78Va 

7OV2 

62 

T — - 11 

^i" — ■■■' ■' 


1851. 

Months. 

»fc 

SR. 

4}^ P.M. 

Mean of 
the 

month. 

Months. 

SR. 

4‘‘ P.M. 

Mean 
of the 
month. 

July 

August 

77-8 

76-7 

83-8 

82-7 

80-8 

79-7 

September 

October 

73-1 

70-6 

83-1 

86-2 

78-1 

78-4 



1852. 

— — — — — ^ — 

Months. 

SR. 

P.M. 

Mean 
of the 
month. 

General 

mean. 

Months. 

SR. 

4*^ P.M. 

Mean 
of the 
month. 

General 

mean. 

January 

February 

March 

April 

May 

June 

49-6 

58-4 

65 • 8 

74-0 

80-6 

82-1 

71-5 

83-9 

85-8 

94-7 

96-0 

92-3 

60-5 

71-1 

75-8 

84-3 

88-2 

87-2 

60-8 

64-4 

74.0 

83- 1 

84- 8 
86-7 

July 

August 

September 

October 

November 

December 

79-1 

76-6 

76-7 

69-0 

84-7 

80-7 

83-0 

83-3 

81-9 

78- 6 

79- 8 

76-1 

81-1 

79-8 

79-5 

77-7 

(70-5) 

(62-0) 


General mean of the seasons and of the year. 


Dee. to Febr. 

March to May. 

June to Ang. 

Sept, to Nov. 

Year. 

62-4 

80-6 

82-5 

75-9 

75-4 
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Naug6ng, in Bandelkhdnd. 

Latitude North. Longitude East Green. Height. 

25“3'-5 79°27'-6S Ab. 570 feet. 

1850-3. Allek; Ttotlee. SR.; 10; 4; SS.;,Min. and SR.; 9** 50“; 12; 2^^ 40”; 4^^; SS.; Min. The 
isolated means of 1851 had to be taken, the original observations being not obtainable, from 
As, Soc. Journ., 1852; but for want of conformity I excluded them from the mean; they ai'e 
included in vertical brackets. 



General mean of the seasons and of the year. 


Dec. to Febr. 

March to May, 

June to Aug, 

Sept, to Nov. 

Year, 

65-9 

83-5 

87-4 

78-3 

78-8 


IV. 


42 
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OeIi, in Bandelkhdrid. 

Latitude North. Longitude East Green. Height. 

25° 59' 79° 31' Ah. 1,700 feet. 

1851. Journ. As. Soc., 1852. Approximate means from extremes. 

1854. ProDlHGTOX. Schlagintweit, “Met. Mscr.,” Vol. 27. 


Months. 

1851. 

1854. 

Months. 

1851. 

1854. 

Mean. 

Mean of the month. 

Mean of the month- 

Jauuary 

.... 

65 

July 

89 

91Va 

90-2 

February 

.... 

75 Va 

August 

87 

87Va 

87-2 

March 

.... 

80 

September 

86-2 


.... 

April 

.... 

90 

October 

82.5 

. • • • 


May 

.... 

96Va 

November 

68-2 

.... 

«... 

Juue 

93-5 

97 

December 

.... 

66 

.... 


mean 95*2 






Mean of the seasons and of the year. 


Dec. to Febr. 

March, to May. 

Jtine to Ang. 

Sepi to Nov. 

Year. 

68‘8 

88.8 

90-9 

79.0 

81-9 


Pi 5 ei, in Orissa. 

Latitude North. Longitude East Green. Height 

19° 48'’ 2 85° 45'* 8 5 Ij a 1 i 8 

the Obseryations for October, foVydlich 1 got tlie tletailH, 
1854 the combination used in tlie A.siutic Jonniul. 

SR^IO 4-To incomplete, of the preceding years. Dknnison; TniiiNej. 

’ ’ ScHLAOiNTWBrr, “Mdt. Mhct.,” Vol. 12. 


Months. 


January 

February 

March 

April 

May 

June 


1851 


Mean 
of the 
month. 


70 

74 

81- 

85 

86- 

85 


1854 


SE. 


62 

68 

76 


85-7 


# P.M. 


73 

77 

82 


87-7 


Mean 
of the 
month. 


68 

73 

79 


86-7 


General 

mean. 


69 

73 

80 

85 

86 


05 
55 

6 

0 

5 


Months. 


1851 


Mean 
of the 
month. 


1 854 


SR. 


l'* 1>,M. 


Mean 
of tlm 
1 non til. 


July 

August 

September 

October 
Noy ember 


84-0 

84-5 

84 

81-7 


OoiterHl 

mean. 


82 

83 

82 

74 


86.1 
86 • 1 
85 • 3 


78 • 


84 ■ 4 
84 • i) 
83 - 9 

76-5 



Seaeral mean of the seasons and of the year. 

74.9 1 72-1 

Dec. to Febr. 

March to May, 

June to Aug. 

Sept, to Nov. 

Year. 

71-5 

84-0 

84-9 

80 . 7 

80-3 


84 • 2 
84 • 7 
83 • 95 

81-7 
76. 5 
72. I 
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SIgae, in Malva. 

Latitude North. Longitude East Green. Height. 

23° 50'- 2 ' 78°43'.4S 1,906 feet. - 

1851. Journ. As. Soc., 1852. 

1851 and 1852. Smith. Approximated means. 




SoHiiAG-iNTWBiT, “Met. Mscr.,” 

ToL 27. 


1852, 

January 58 

1851, 

May ... 91-5 

1851, 

September 76 Va 

97 

February 7 IY 2 

5 99 

June ... 92 

99 

October. . 76 V 2 

97 

March . . 73 

99 

July ... 86 

99 

NoYember 6572 

1852, j 
1851, 1 

1 83] 

• ■ 89 

86 ” 

August. . 8 iy 4 

99 

December 6372 


General mean of the seasons and of the year. 


Dec, to Fehr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

64-5 

83-5 

86-4 

72-8 

76-8 


SAMXJiiKdTTAH, in Onssa. 

Latitude North. Longitude East Green. Height. 

17° 4' 82° 11' 50 feet. 

Dec. 1857 to March 1859. Approximate means from Pari. San. Rep., Vol. IL, p. 473. 


1857 to 1859. Means of the month. 


January 


April 

85 

July 

79 

October 

I 

73 

February 

76 

May 

85 

August 

79 

November 

69 

March 


June 

80 

September 

77 

December 

68 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

71.3 

83-3 

79.3 

73-0 

76-7 


42 * 
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Si:h(5e, in Malva. 

Latitude North. Longitude East Green. Height. 

23° 12' 77° 1' 1,620 feet. 


1852-4. Timins. SE.; 9 ^ 50“; N.; 2 ^ 40”; 4; SS 
ScHLAGHNiWBiT, “Met. Mscr.,” Vol. 27. 

Dec. had to be interpolated to obtain the means. 



1852 

1853 

1854 

General 

mean. 

Months- 

SR. 

4^^ r.M. 

Mean 
of the 
month. 

SE. 

4*' P.M. 

Mean 
of the 
month. 

SE. 

4'^ P.M. 

Mean 
of the 
month. 

January 

— 

• . . . 

• t • . 

48-7 

68-4 

58 

5 

51.4 

74-9 

63-1 

60-8 

F ebruary 

57-8 

82-5 

70-2 

54- 

7 

79-2 

66 

9 

51- 1 

73-9 

62-5 

66-5 

March 

63-7 

84-1 

73-9 

64- 

4 

87-8 

76 

1 

.... 

.... 

.... 

75-0 

April 

71-1 

93-8 

82-5 

71 

9 

94-6 

83 

2. 

74-5 

97-6 

86'0 

83-9 

May 

79-7 

96-7 

88-2 


• 

.... 


• 

82-9 

102-4 

92-6 

90-4 

June 

75-7 

91-2 

83-5 

81 

8 

93-1 

87 

4 

82-2 

94-2 

88-2 

86-4 

July 

77-0 

84-6 

80-8 

. . 

. 

.... 

. - 

. 

77-0 

83-0 

80-0 

80-4 

August 

74-4 

79-8 

77.1 

74 

8 

83-7 

79 

2 

75-1 

82-7 

78-9 

78-4 

September 

72-5 

83-1 

77-8 

72 

7 

83-6 

77 

7 

74-4 

82-7 

78-5 

78-0 

October 

68-3 

83-4 

75-9 

63 

6 

82-8 

73 

2 

66-1 

83-0 

74-5 

74-5 

November 

56-6 

79-9 

68-3 

58 

2 

81-2 

69 

•7 

61-7 

75-5 

68-6 

68-9 

December 

.... 

.... 

.... 


* 

.... 



.... 

.... 

.... 

(65) 

Tear 



.... 








.... 

75-7 


Mean of the seasons and of the year. 


Doc. to Febr. 

March to May. 

June to Aug. 

Sept* to Noy. 

Year. 

1 

64-1 

83-1 1 

81-7 

73-8 

75-7 
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SiTABiXiHr, in ITagpur, Berar. 

Latitude North. Longitude East Grreen. Height. 

21° 10' 79° 6' 939 feet. 

June 1858 to Dec. 1860. Wyktdame. Mean of Extremes. Pari. San. Eep., Vol. II., p. 285. 


1858 to 1860. 




Mean of 




Mean of 

Months. 

Min. 

Max. 

the 

Months. 

Min. 

Mtix. 

the 




moatli. 




month. 

January 

61 

80 

70-5 

July 

81 

84 

00 

Eebruary 

75 

84 

79-5 

August 

80 

83 

81-5 

March 

78 

77 

83 

September 

80 

84 

82 

April 

87 

97 

92 

October 

77 

85 

81 

May 

92 

99 

95-5 

NoTember 

69 

79 

74 

June 

86 

90 

88 

December 

65 

74 

09-5 


Mean of the seasons and of tlie year. 


Dec. to Febr. 

March to May, 

June to Aug. 

Sept, to Mov. 

Year. 

73-1 

90-2 

84-0 

79 -0 

81-6 
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Yizagapatam, in Orissa. 

Latitude Korth. Longitude East Green.. Height. 

17° 41' 83° 21' L.a.L.S. 

1854. Mo’Muli. SR.; 10; 2; 4; SS. 

ScHiiAsnjTWEiT, “Met. Mscr.,” Vol. 9. 

1859. C. T. Smith, at the Jail Hospital. Mean of Extremes. Pari. San. Rep., Vol. IL, p. 377. 


Months. 

1854 

1859 

General 

mean. 

SE. 

4^ P.M. 

Mean 
of the 
month. 

Mean 

Min. 

Mean 

Max. 

Mean 
of the 
month. 

January. 

67.4 

75-5 

71-4 

71 

75-5 

73-2 

72-3 

February 

73-5 

78-4 

75-9 

75-5 

78 

76-8 

76-3 

March 

78-6 

83-8 

81-2 

81 

85-5 

83-2 

82-2 

April 

.... 

.... 

.... 

90-0 

96-5 

93-3 

93 • 3 

May 

85-2 

89*1 

87-1 

86-5 

88-5 

87-5 

87-3 

June 

— 

.... 

— 

86-5 

89 

87-7 

87-7 

July 

.... 

.... 

.... 

84-5 

87-5 

86 

86-() 

August 

83-5 

85-6 

84-5 

85 

87 

8G 

85-2 

September 

.... 

.... 

— 

84-5 

86-5 

85-3 

85-3 

October 

.... 


.... 

82-5 

85-5 

84 

84- 

November 

.... 

.... 

.... 

78 

82 

80 

80 

December 

1 

«... 

.... 

.... 

75 

77 

76 

76 


Mean of the seasons and of the year. 


Dec. to Febi\ 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. i 

74-8 

87-6 

86-3 

83-1 

22-9 1 
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1. DEKHAN AND MAISSUR. 


AliiiiaHnagar. 

J41na. 

Phaltan. 

Ballari. 

Kadapa. 

Puna. 

Belgau. 

Kaladghi. 

Purandar. 

Bijapur, 

KarniiL 

Raman driig. 

Dluirvar. 

Kirki. 

Sat^ra. 

French Rocks. 

Kolapur. 

Serur. 

Gdti. 

Maliabaleshvar, Station, Sh61apin\ 

Haiderabad. 

Harihiir, 

and Panchganni. 
Merkara. 

Sikandarabad 


b'or the analysis of the climate of southern India I took the Dekhan and 
Maissur together; these mountainous regions allowed me to follow the variation from 
20'’ of Latitude down to 12°. The Mlgiris were kept separately. For these provinces 
matcirials from the recent researches about the conditions of the country for sanitaria 
(!Oidd be added to those obtained from the medical board. 

Foi‘ the Deklian, I had found most valuable information in the two well- 
known j)a])erH by Col. Sykes; “On Atmospheric Tides and the ^Meteorology of the 
Dekhan,”' and “Meteorological Observations taken in India For Maissur I had 
ol)tainGd numerous details from General Cullen and his military officers through my 
late brotlier Adolphe. I myself had visited these districts, together with my 


‘ Phil. Trans, of the Royal Soc., 1835, p. 
Ibid, 1S50, p. 297-378. 
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brotliers, from December 1854 to February 1855, and Adolphe again in Februiuy 
and MarcTi 1856. 

The Dekhan, descending from tke western Ghats, has a pretty considerable mean 
eleyation; on the whole it forms an undulating plateau; the stations are free, without i iiulue 
exposure to the winds, but at the same time they are but little protected against tln^ 
general accumulation of heat all round ; only isolated points, such as the hill-foi ts, 
show a well-marked decrease of temperature with height. 

In the cool season^ from December to February, the sky is but little clouded dur- 
ing the nights, and the temperature sinks considerably by radiation; also during th(i 
day-time the air is frequently cooled by refreshing breezes.^ Dew is very freciiuiiit; 
it first makes its appearance towards -the close of the monsuh; but it does not 
become constant and copious till December, continuing then till February. During 
our journey through the Dekhan we often got sensibly moist, and the water 
dripped from our hats and plaids. In the hours of the morning also tlie second 
depression of the thermometer after sunrise first attracted my attention after J ha<l 
passed the Ghats, in a region where it was considerably increased by the evaporation 
of the copions dew. The deposition of dew is often very local, showing diffei’oncti.s 
in the radiating power which in many instances I found increased by cold air accu- 
mulating ill depressions.^ 

Ill Maissiir the lower latitude, as well as the greater narrowness of the ])eninsuhi, 
considerably mitigates the depression of temperature at this season; dews are also 
exceptional, notwithstanding the considerable moisture by day and night. If ogs arc of i‘ai‘f' 
occurrence and to many of the natives of Maissiir quite unknown; in the Deklmn, even 
on the plateau in its interior, they take place occasionally from October to Fehmarj, 
never lasting longer than till about 9% a.m.; along the Ghats they prevail for 6 months 
of the year. At Mahahaleshvar, 4,300 feet high, the temperature in January and 
February frequently falls as low as 45° Fahr. and by radiation even several degrees 
helow the freezing point. 

In the hot season, from March to May, the temperature rises rapidly; the circinn- 

' Col Sykes, “Atmospheric Tides,” p. 191, mentions many instances of a most surprising nature. I also found the 
natives not nnacciuainted with the irregularities in the deposition of dew, though in few instances only they could 
judge of the circumstances causing the variations. 

- For the determination of ‘'Quantity of Dew,” see Yol. V. of the “Results.” 
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stance that here most of the soil consists of a hea-vy black earth, very much increases tie 
lieating effect of the sun’s rays, and for most localities also considerably limits the de- 
pression of the temperature during the night. The black trapp-rocks, too, which become 
of an incandescent heat during the day-time, remain sensibly warm all* night, and for 
many districts materially contribute to limit the depression of temperature^ 

Hot winds of a north-westerly dmection occasionally occur in the Dekhan; hut they 
are neither so regular nor of such extreme heat and dryness as those in the Panjab 
and the valley of the Ganges. The setting-in of the hot season generally takes place 
in the middle of March, and the temperature begins to rise very suddenly. The 
hottest moiitlis of the year are not the driest; the westerly winds bring over a great 
(pumtity of vapjour from the Arabian Sea, which, however, rapidly diminishes during 
its pjrogress to the east. 

Westerly winds are felt already early in March, occasionally with heavy rains. 
In 1853 (Ap)ril 11th) rain p)oured down in torrents for a whole hour: 1'89 inch 
was observed, and the thermometer fell from 90° to 69° Fahr. At the beginning 
of the hot season there is a periodical alteration between easterly and westerly 
winds, of some analogy but not quite contemporaneous with the sea-breezes along 
the shore. As characteristic for the Dekhan, I must add the cold winds from 
the NhTW. and WNW., mentioned already by Colonel Sykes. Also in the registers 
I find occasionally such depressions by cold winds as made the thermometer sink, 
oven in the middle of March, to 40° Fahr. They are no more observed after the 
l)eginning of April. 

Hail sometiifies falls, but only in the hot months and during thunder-storms. 

Near the end of April even at Puna the heat sometimes exceeds 100 degrees, 
the sun’s rays being then nearly vertical for weeks; thunder-storms may occasionally 
break the heat, Init even these are followed by passing clouds and close sultry weather 
for the no.vt succeeding days. 

The transi)areiicy of the atmosphere is not disturbed, during the hot season, by 
fogs, but by suspension of solid matter, forming a dry haze of considerate height. 
On such days the mornings are quite clear and the haze then gradually increases. 

* The Ijlack soil lias a peculiar tedency to get crevassecl. It even at times shows deep Assures, -wliicli not mfre- 
.pieiitly make the roads, always in a Very pi'imitive condition, still more difficult of passage for carts. We ourselves 
uscil only cuniftla fur our luggiigr. 


IV. 


43 
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It is not a wholly local phenomenon, but seems to depend upon the gradual in- 
crease of temperature — a condition which must materially modify the height up to 
which suspended matter can be carried- In coincidence with this consideration I find 
in Maissur and in the Dekhan such hasses only noted as beginning after an uninterrupted 
succession of pretty warm days. When strong, they show that the hot weather will 
continue for some time. 

From the Ghats such hazes can also be seen over the Konkan. But from the 
fact that they are not observed at Bombay, they seem to be a veil nearer to the Ghats 
than to the sea-shore. 

In Maissur the heat is less intense, the considerable elevation also contributing 
somewhat to reduce it; but at the same time the atmosphere is very often felt ex- 
tremely close. Here, as well in Sindh, we had occasion to observe many instances 
of the surprising distance over which the sea-breezes can be felt. 

The ra/iny season occasionally begins with the month of June by thunder-storms 
and heavy showers; so from Sattara to Bangalur, in 1853; more frequently the wind 
remains very variable till nearly the latter part of the month, though the first setting- 
in of the monsun takes place early in June. When, for a day or two, the monsun 
is interrupted, the heat again rises considerably, and such periods are the most unhealthy 
times of the year; at Elldr a temperature of 110° Pahr., and even of 112° Fahr., have 
been observed. 

Along the Ghats separating the Dekhan from the Ivonkan the quantity of rain 
is greatest. Mahabaleslivar is, next to the Khassia-hills, the station where the 
greatest amount of rain has been observed ; and though this excessive quantity is 
limited to a very small district, the average fall of rain all along the western Ghats 
remains very considerable; but in the eastern part of the Dekhan it rapidly decreases. 
Maissur, notwithstanding its comparatively short distance from either shore, only gets 
the principal amount of rain with the monsun from the south-west; but as to the 
increase of moisture, and occasionally of rain, the monsiin of the eastern shore also 
begins to have some influence. The Malabar, or south-west, monsun sets in June; 
towards the end of September it is followed by the Koromandel, or north-east, monsun. 
This extends the period of the rains; the greatest quantity, however, falls during the 
south-west monsun, the Koromandel wind causing only some increase in October. 
The total amount of rain is not excessive. The greatest quantity of rain falls in 
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June and July, the month of October — not August or September— is the next most 
rainy month; but the number of its rainy days is limited, and the precipitation 
chiefly takes place during squalls and storms. 

In the eastern parts of the Dekhan the precipitation is, in many a year, scarcely 
sufficient for the cultivation of the soil, or to compensate for the loss of moisture by 
heat and evajDoration ; the price of food has often been known to reach a degree 
approaching a real famine; but, local as it is, it is to be hoped that the improve- 
ment of the means of communication will gradually prevent the recurrence of this 
plague. 

The bed of the rivers and their banks are, after the rains, full of organic matter 
left to decay. In some instances we found, even in the cold season, a slimy 
stratum covering the bottom of the rivers, and making it so slippery that we had 
great difficulty in getting our loaded camels through. 

In autumn the mean temperature of the three months September, October, and 
November begins to show an irregularity in the yearly variation which is characteristic 
for the southern parts of India, and which has only the chance of appearing where 
the difference altogether between the single months is not very great. September 
differs but little from August; October, again, is warmer than September, chiefly when 
the cessation of the rains and the disappearance of the clouds allows a more powerful 
action of the rays of the sun. Already in November the delightful refreshing 
mornings begin to become regular and general. 

For the Dekhan plateau I give in the following table the means carefully calculated 
by Colonel Sykes, from the memoir quoted above. 


^ Also in the jangly districts of Central India this peculiar modification of the bottom of the rivers predom- 
inates. In crossing the Narbada Robekt lost two camels^ which got their hind legs dislocated (or ‘‘got split,’’ as 
the native said) whilst unsuccessfully attempting to keep upright in the river. The current was so weak that it 
had nothing to do with the accident. 
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Dekhan plateaux, general mean values of the temperature of the air. 

A. 1825, between Lat, N.: ISVa to 19'*6; Long. E. Gr.: 73ya — 74%. Mean height: 1700 feet. 


January 

71-9 

May 

83-8 

September 

79-2 

Pebruary 

75-9 

June 

85-0 

October 

81.1 

March 

77-3 

July 

80-3 

November 

78-1 

April 

81.1 

August 

80-7 

December 

66-9 


Year 78-5 


£. 1826, Lat. N.: 18 — 19'- 1; Long. E. Gr.: 73-4 to 74-8. Mean elevation 1800 feet. 


January 

65-9 

May 

83.3 

September 

76-6 

F ebruary 

71-8 

June 

78.7 

October 

80-3 

March 

77-6 

July 

76-4 

November 

75-8 

April 

81.5 

August 

77-0 

December 

73-6 

11 


D 1 

Year 76-5 




C. 1827, Lat. N. : 17-4— 19-4; Long. E. Gr. : 73-4 — 75- 9. Mean height: 1700 feet. 


January 

71-7 

May 

84-4 

September 

77.4 

February 

73.9 

June 

80-1 

October 

78-1 

March 

77-4 

July 

77-0 

November 

76.0 

April 

.... 

August 

76-1 

1 

December 

72.8 


D. 1828, Lat. N.: 17*7 — 19-2; Long. E. Gr. 73-4 — 75-9. Mean height: 1800 feet. 


January 

76.0' 

May 

83-7 

September 

76.9 

February 

76.4 

June 

83.2 

October 

77.7 

March 

.... 

July 

77-8 

November 

76.4 

April 

83.3 

August 

78.0 

December 

68.3 


borne remarks about the Hill-stations of northern India will be found in the 
general sanitary registers of Dr Pearce, Principal-Inspector-aeneral. 
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For the yariation of absolute extremes I give several examples from these districts, 
on account of the great variety of heights and localities; also for the insolation I 
selected from my meteorological data two stations widely differing in height. For 
Kadapa it is the mean of 1852, 1853, and 1854; for Fangalhr of 1853 and 1854. 


Absolute Extremes. 

Sattara, 2,320 feet, 1844 — 7. Observer: Dr. Mueeat. 


Months. 

Min. 

Max. 

Months. 

Min. 

Max. 

January 

53 

86 • 

July 

60 

91 

February 

soVa 

90 

August 

60 

80 

March 

62 

100 

September 

64 

83 

April 

64 

102 

October 

63 

93 

May 

70 

103 

November 

58 

85 

June 

69 

93 

December 

57 

86 


Mahabaleshar, 4,300 feet. 1829 — 43. Observers: Drs. 'Wadkee, Moehbad, aiiclMuEEAY. 


Months. 

Min. 

Max. 

Extreme 
lowest temp, 
by radiation. 

Months. 

Min. 

Max. 

Extreme 
lowest temp, 
by radiation. 

January 

45 

791/2 

30 

July 

511/2 

■ 73-8 

.... 

February 

46 

8 51/2 

311/2 

August 

53 

70-8 

.... 

March 

49 Vs 

89 

33 

September 

56 

77 

.... 

April 

56 

92 

36V, 

October 

54 

781/2 

34-1 

May 

571/3 

90 

30-2 

November 

51 1/2 

75 

291/2 

June 

. 

53 

84 

1 

1 

December 

00 

76 

271/2 


Bellari, 1,583 feet. 1853 — 4. Observer: Dr. Stee. 


Months. 

Min. 

Max, 

Months. 

Min, 

Max. 

January 

61 

83 

July 

74 

89 

February 

69 

89 

August 

75 

89 

March 

■ 74 

94 

[ 

September 

75 

87 

April 

79 

100 

October 

68 

87 

' May 

80 

100 

November 

.71 

87 

June 

78 

98 

December 

66 

84 
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Bangalur, 2,949 feet. 1853 and 1854. Observers: Drs. Butler and IIiciimoni). 


1 

1 Months. 

Min. 

Max^ 

Months. 

Min. 

Max. ll 

f 

jl January 

62 

80 

I 11 I 7 

65 

87 

February 

62 

90 

August 

66 

8(> j 

March 

68 

1 93 

1 September 

68 

85 

April ........ 

65 

96 

October 

68 

84 

j May ......... 

71 

94 

N’ovember 

59 

81 

June 

68 

89 

December 

58 

i 

78 


Mean Insolation. 


__ 

[1 Months. 

ii 

Kadapa, 
364 feet. 

Bangalur, 
2,949 feet. 

Months. 

361: feet. 

Miuig’ii lur, 

2,!)- 19 iVot. 

j 

1 January ^ 

i B’ebruary ...... 

'1 March 

! 

ji April j 

'i May 

I June 

j 

104 

107 

114 

115 

115 

107 

110 

118 

112 

107 

110 

102 



luly 

August .... 
September 

October . . 

November 

December 

93 

99 

94 

98 

94 

100 

1 

93 j 

Ofi j 

92 I 

95 1 

97 n 

](»4 ! 




■ *: 


Han/of Mis'"' 

tint and tep"i:.rar : t v 

of a tropical afteraoon of unbroLI ascending haz< 

their various distances, partake, all of thetn of ^ “““ -‘-tl^^tandin, 

oolour. most distrnetlp in their shaded sides.’ Part I.TTor'yn J 




1 . DIIKHAN AND MAIS8UE. 


343 


AhmadnIgee, in the Dekhan. 

Latitude North. Longitude East Green. Height. 

19° 6' 74° 46' 2,133 feet. 

A. 1828. Mean of the year from observations by Dr. Walkee, communicated by Col. Sykes, in 
Phil. Trans., 1835, p. 181. 

Mean of the year (1828) .... 78. 

B. 1859. Camebon. The observations were made at the artillery hospital, with particular care. 
The “Mean” of the day is derived from the observations in the morning and in the afternoon, 
and it is but little cooler or warmer than the direct mean of the extremes would give it. 
Pari. San. Rep., Vol. II., p. 837. 


1859. 

Months. 

Min. 

Max. 

Mean. 

Months. 

Min. 

Max. 

1 

Mean. 

January 

59-7 

82-0 

71-4 

July 

74-2 

GO 

79-1 

February 

64-7 

87-8 

7G-7 

August 

71-4 

82-0 

76-3 

March 

68-4 

91-9 

80-0 

September 

70-8 

80-9 

75-7 

April 

75-1 

95-1 

85-5 

October 

68-1 

86-0 

77-3 

May 

76-0 

99-8 

87-4 

November 

66-1 

85-3 

77-4 

June 

74-5 

87-7 

80-4 

December 

59-0 

80-9 

70-2 

i i 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

72-8 

84-3 

78-6 

76-8 

78-0 
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GEOUP YIi: SOXJTHEEN mDIA, HILLY DISTEICT8: 


Ballaei (Bellari), in Maissur. 

Latitude North. Longitude East Green. Height. 

15° 8'- 9 76° 53'- 8$ 1,538 feet. 

1839. Isolated months in Indian Journal of Med. Sc., old series, Vol. VIII., p. 71, without the 
indication of the combination of the hours. 

1852-4. Sybe. 1852-3: SR; 10; 2; 4; SS. ' 1854: SR; 10; 2; 4; 10. 

ScHLAGinT-wKiT, “Met. Mscr.,” Vol. 10. 

(1851-9. Means in Pari. San. Rep., Vol. II., p. 415. Too warm throughout the year, probably in con- 
sequence of taking the mean of all the hours of observation.) 



1852 

1853 

1854 



1 








■1 

General 

Months. 


4'* P. M. 

Mean 


4** P.M. 

Mean 


4 '* P.M. 

EB 

mean. 

SB. 

of the 

SR. 

of the 

SR. 



1 



month. 



month. 



■ 


1 January ^ 

68-8 

77-9 

73-3 

69-5 

77-9 

73-7 

68-9 

79-9 

74-4 

73-8 

Eebruary 

71-8 

82-1 

76-9 

73-5 

83-8 ■ 

78-6 

72-5 

84-7 

78-6 

78-0 

March 

78*5 

87-5 

83-0 

79-7 

90-0 

84-8 

80-0 

93-5 

86-7 

84*8 

April 

82-5 

90-5 

86-5 

82*1 

90-2 

86-1 

83*8 

95-8 

89-8 

87-5 

May 

78-7 

86-4 

82-5 

85-1 

91-9 

88-5 

81-7 

94-5 

88-1 

86-4 

June 

77-2 

84-2 

80-7 

79-6 

86-8 

83-2 

80-5 

91-4 

85-9 

83-3 

July 

75-8 

83-0 

79.4 

7G-3 

82-2 

79-2 

76-9 

85-7 

81-3 

80-0 

August 

74-6 

80-3 

77-4 

78-3 

83-8 

81-0 

76-8 

87-3 

82-0 

80-1 

September 

70-2 

80-4 

75-3 

76-4 

84-4 

80-4 

75-5 

83-5 

79-5 

78-4 

October 

73-5 

80-3 

76-9 

76-6 

85-9 

81-2 

74-5 

82-4 

78-4 

78-8 , 

November 

70-8 

79-6 

75-2 

75-8 

83-5 

79-6 

73-0 

81-0 

77-0 

77-3 

December 

67-7 

75-3 

71-0 

68-7 

80-2 

74-4 

70-4 

79-6 

75-0 

73-5 

Year 


for 1852: 78-2 


for 1853 

: 80-9 


for 1854 

: 81-4 

80-2 


General mean of the seasons and of the year. 


Dec. to Fehr. 

March to May, 

June to Aug. 

Sept, to Isov. 

Tear. 

; 

IL 

86-2 

81- 1 

78-2 

80-2 , 
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BANaALT^E, in Maissur. 

Latitude North. Longitude East Green. Height. 

12°57'-6 77“33'-55 2,949 feet. 

1835. Motjat, Journ. As. Soc., V., p. 297. 

1838. Ind. Journ. of Med. Science, old series, Vol. VIIL, p. 71. Extremes and approximated means, 
without any indication about the combination of the hours. This I left out. 

1839, April to February 1840: 6 ’^a.m:. and 3^, (Motjat, Ind. Journ. of Med. Sc., old series, 

Vol. IX., p. 460.) But the 3^^ p.mc. readings seem decidedly affected by insolation. Also their 
difference from the thermometer exposed to the sun is but very small. 

1844-5. Journ. Nat. History, Vol. VI., p. 370. Only extremes and a very good characteristic of the 
climate in general. 

1853-4. Butlee; Riohimond; 1853: SR.; 10; 4; SS. — 1854: SR.; 10; 2; 4; 10. 

ScHLAGiNTWEiT, “Met. Mscr.,’’ Vol. 10. 


Months. 

1835 

1853 

1854 

General 

mean. 

Mean 
of the 
month. 

SR. 

4^^ P.M. 

Mean 
of the 
month. 

SR. 

4^^ P.M. 

Mean 
of the 
month. 

January 

69 Va 

66-6 

75-6 

71-1 

61-1 

74-6 

67-8 

69-5 

February 

72 Va 

66-0 

79-5 

72-7 

64-4 

77-8 

71-1 

72-1 

March 

78^/^ 

71-8 

84-9 

78-3 

69-5 

86-0 

77-7 

78-2 

April 

00 

72-0 

83-4 

77.7 

75-6 

90-5 

83-0 

79.7 

May 

78 V 2 . 

75-7 

84-9 

80-3 

78-7 

87-4 

83-0 

80-6 

June 

757* 

69-3 

78-3 

73-8 

72-3 

82-8 

77-0 

75-3 

July 

733/4 

67-2 

76-6 

71-9 

69-9 

78-2 

74-0 

73-2 

August 

733 /^ 

68-0 

77-4 

72-7 

72-4 

81-4 

76-9 

74-4 

September 

CO 

67-6 

80-1 

73-8 

71-9 

79-0 

75-4 

74-3 

October 

70Va 

69-4 

r77-9 

73-6 

71-0 

77.5 

74-2 

72-8 

November 

71-4 

67-1 

77-3 

72-2 

67-5 

74-2 

70-8 

71-5 

December 

69 7^ 

61-7 

74-6 

68-1 

65-6 

73-9 

69-7 

69-0 

Year 

73-5 

for 1853; 

; 76-8 

for 1854: 

75-0 

74-2 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Au^. 

Sept, to Nov. 

Year. 

70-2 

79-5 

1 

■ 74-3 

I 72-9 

74-2 




IV. 


44 
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GEOUP VII ; SOUTHERN INDIA, HIDLT DISTRICTS : 


BELui-U, in tlie Bekhan. 

latitude North. Longitude East Green. Height. 

15° 50' 74° 32' 2,180 feet. 

A. 1828. From Badtoto’s Barometric selections, p. 31. 

(In the original Fehruary is 84, March 72, instead of 74, 82, "which I think, must ho 
considered as a typographical error.) 

This series I did not include, in. the mean. 

j5. 1856-9. Waiteb. Very good instruments; hut no details of the hours being given in the Pari. 
San. Eep., Vol. II, p. 705, and the “mean dry bulb” being generally warmer than the mean of 
the extremes, I preferred taking the mean of these, since they decidedly differ less from the 
true mean. 


A. 1828. 


January 

70 

1 April 

81-5 

1 July 

74 

October 

73-5 

February 

74 

May 

84 

August 

74-5 

November 

70-5 

March 

82 ' 

June 

82 

September 

74 

December 

()S 


Mean of the year: 75-6. 


1 



J5. 1856 to 1859. 




i Months. 

1 

Min. 

Max. 

Mean. 

Months. 

Min. 

Max. 

Mean. 

j January 

56-6 

85-1 

70-8 

July 

66 • 1 

78-7 

72-4 

Febi’nary . . . . ^ 

58-6 

90-5 

74-6 

August 

64-7 

77-9 

71-3 

March 

61-8 

94-3 

78-0 

September . . . 

64-0 

80- 3 

7-2 -2 

i April 

65 -6 

96-5 

81-0 

October 

62-4 

85-0 

73-7 

i May 

66-3 

89-3 

77-8 

November .... 

61-5 

83-5 

72-5 

1 June 

li 

65.7 

80-9 

73-3 

December .... 

56-6 

82-6 

69 - (> 


General mean of the seasons and of the year (1856 to 1859). 


I . Dec. to Eehr. 

] 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

71-6 

78-9 

72-3 ' 

72-8 

73-9 
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Bijapdb., in tlae Dekhaii. 

Latitude North. Longitude East Green. Height. 

16° 50' ■ 76° 47' Ab. 1,700 feet. 

1848. Col. Stkbs. Means. Phil. Trans., 1850, p. 324. 


1848. Mean of the month. 


January 

78-5 

May 

88-5 

September 

• 78-2 

February 

75-3 

June 

85-0 

October 

76-6 

March i 

84-8 

July 

81-2 

November 

76*7 

April 

88-4 

August 

78-7 

December 

79-2 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

77-7 

’ „ ... 

87-2 

81-6 i 

77-2 

81-0 



Dhaeyab, in Maissiir. 

Latitude North. Longitude East Green. Height. 

• 15° 27' 75° 1 ' 2,423 feet. 

A. 1827, January to August. Chbistie. Edinb. I*hil. Journ., 1828, p. 304. 

JS. 1859, January to April 1860. Joynt. Approximations, evidently too warm; no details are 
given in Pari. San. Rep., Vol. II., p. 865. I deduced from this series — by corrections analogous to 
the differences of the other months — values for completing the annual cycle from Sept, to Dec. 


1827, Jan. to Aug.; 1859, Sept, to Dec. 


January 

70-2 

May 

80-3 

1 

September 

72-7 

February 

74-7 

dune 

74-8 

October 

75 

March 

77-2 

July 

72-9 

November 

76 

April 

80-4 

August 

72-7 

December 

71 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

ll 

Year. 

72 ■ 0 

79-3 

73-5 

74-6 

74-8 


44 ’^- 
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aEOtri Tii:. southeen India, eilit disteicts: 


Feench Eocks, in Maissur. 

Latitude North. Longitude East Green. Height. 

^ 2031 ' 76° 40' 2,620 feet. 

The height of this fort, 5 miles north of Seringapatam, is stated, in “Medic. Topogr. of Mysoie, 
p. 85, to be 300 feet abore the Kami rirer, for which Cdllon had found near the 
2,321 feet. The temperatures given in Hote's “Nichtperiodischen Temperaturverhaltnisseii, 
p. 103, for Seringapatam, are the observations for French Rocks for 1816. 

1814-16. ScABMAN, in Brewster’s Edinb. Journ. of Soc., T., p. 258. 

1853-54. Supple; White. Daily means deduced from Max. and Min., read with the ordinary, no 
with registering, thermometers. 

ScHLAGiHTWBiT, “Met. Mscr.,” Tol. 10. 


1 Months. , 1 

1 

1814 

1 

1816 

Mean 

1853-54 

General 

mean. 

Months, i 

1814 

1816 

Mean 

1853-54 

General 

mean. 

j January 

72 Vs 

69 

76-8 

72-8 

July 

76 Vs 

73V4 

76.6 

75-4 

j February 

79 Vs 

74 

79-2 

77-6 

August 

73 V 2 

74 

75-5 

74 - d 

1 

j March 

81’/» 

n% 

82-8 

81-4 

September 

773/4 

75% 

77-5 

76-1) 

April 

85% 

83 

82-0 

83-5 

October 

78 

76y, 

76-7 

77-1 

May 

86V, 

CO 

GO 

81-7 

83-9 

November 

76 V 4 

72 

76-7 

75 - 0 

June 

80 

77=4 

79-9 

79-2 

December 

73Va 

71 

76-6 

73-7 






j Year 

78-4 

75% 

78-5 

77- G 


General mean of the seasons and of the year. 


Dec. to Fehr. 

March to May. 

June to Aug, 

Sept, to 

Year. 

1 

82-9 

76.3 

1 

76-3 

77-6 
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Latitude North. 
15° 6'- 9 


in Maissur. 

Longitude East Green. 
77°38'-lJ 


Height. 
1,115 feet. 


1855. Isolated months, Capt. O’Connbl. Mean of daily extremes. Adolphe left there, in Eebr. 
1855, one of our thermometers; he got no observations communicated after June 1855. 

ScHLAGHNTWEiT, “Met. Mscr.,” Vol. 10. . 


1855 

February . . 79-7 April .... 90-5 

March. ... 85-1 June .... 84 -2 


Haidesabad, in the Bekhan. 

Latitude North. Longitude East Green. Height. 

17° 22' 78° 32' 1,800 feet. 

Aproximated means, communicated to me by Dr. Baleouk. 


January 

74V2 

February 

76Va 

March 

84 

April 

91Va 

May 

93 

June 

88 


July 

81 

August 

00 

o 

September 

79 

October 

80 

November 

JeVa 

December 

74% 


Mean of the seasons and of the year. 


Dec* to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

75 

89% 

83 

CO 

81% 
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GEOUP VII : SOTJTHEEN INDIA, HILLY LISTEICTS : 


HabihIe, in Maissur. 

Latitude North. Longitude East Green. Height. 

14 ° 31 ' 75° 5L 1,831 feet. 

1853. Baillib; William. SR.; 10; -4; SS. Schlagint™, “Met. Mscr.,” Vol. 10. 

1857, June to 1859, January. Means, the hours not detailed, are contained in Pari. San. Rep., 
Vol. II., p. 497. 





18.53. 







Mean 




Mean 

Months. 

SR. 

4*^ P.M. 

of the 
month. 

Months. 

SR. 

P.M. 

of the 
month. 

January 

68-8 

79-3 

74-0 

July 

73-1 

78-5 

75-8 

February 

69-3 . 

88-5 

78-9 

August 

74-8 

82-7 

78-7 

March | 

77-1 

95-1 

86.1 

September 

CO 

82-7 

79-0 

April 

80-0 

95.4 

87-7. 1 

October 

74-1 

87-4 

80-7 

May 

83-8 

89-7 

86-7 

November 

72-6 

86-1 

79-3 

June 

77.3 

85-1 

81*2 

Mean fo 

December 

r 1853: 80-3. 

66-5 

83-5 

75-0 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to ITov.’ 

Year. 

76-0 

86-8 

78-6 

79-7 

80-3 


Jaeatalla, near the military station Wellington, in the Nilgiris. 

Latitude North. Longitude East Green. Height. 

111 / 3 ° 76%° Ah. 6,000 feet. 

Madras Sanitaria Reports, p. 21; no year or hours of observation being indicated. 


Mean of the months. 


January 

59 

April 

. 

68 

July 

70 

October 

63 

February 

61 

May 

68 

August 

70 

November 

61 

1 March 

67 

June 

64 

September 

70 

December 

60 


Mean of the seasons and of the year. 


Dee, to Febr, 

- 

March to May. 

■ 

June to Aug. 

Sept to FiOv. 

Y'ear. 

1 

60-0 

L - 

67-7 

1 

68-0 ' 

1 

64-7 

65-1 
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JIlea, in the Dekhan. 


Latitude North. 
19° 51' 


LoDgitude East Green. 
75 ° 54' 


Height. 
1,652 feet. 


1853 and. 1854. Flemming-. SR.; 10; 4; SS. 
ScHLAGiHiwEiT, “Met. Mscr.,” Vol. 10. 


Months, 

1853 

1854 

General 

inean. 

SR. 

4’* r.M. 

Mean of 
the 

month. 

SR. 

4 }^ P.M. 

Mean of 
the 

month. 

January 

71 

77 

74-0 

72 

77-3 

74-6 

74-3 

February 

69 

80 

74-5 

72 

80 

76-0 

75-7 

March 

79 

86 

82-5 

80 

88 

84-0 

83-2 ! 

April 

80 

90 

85-0 

84 

94 

89-0 

87-0 

May 

82 

95 

88-5 

87 

96 

91-5 

90-0 

June 

80 

87 

83-5 

77 

88 

82-5 

83-0 

July 

75 

79 

77-0 

76 

79 

77-5 

77-2 

August 

77 

81 

79-0 

77 

81 

79-0 

79-0 

September 

76 

79 

77-5 

75 

78 

76-5 

77-0 

October 

78-25 

83-3 

80-8 

75 

81 

78-0 

79-4 

November 

76 

83 

79-5 

72 

77 

74-5 

77-0 

December 

70 

77 

73-5 

69 

74 

71-5 

72-5 

Year 

'■■■ .. - . 


for 1853; 79-6 


for 1854: 79-5 

79-6 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sejit, to Nov. 

Year. 

74-2 

86-7 

79-7 

77-8 

79-6 
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GEOUI YII: SOUTHBEN lEDIA, HILLY DISTEICTS: 


ICiDAPA, in Maissnr. 

Latitude North. Longitude East Gtreen. Height. 

14“ 28'- 8 78° 48' -4$ 364 feet. 

1852-4. Km. 1852-3: SK.; 10; 4; SS. .1854: SR.; 10; 2; 4; 10. 

ScHiiA&iNxwBiT, “Met. Mscr.j” Yol. 10. 

1859. Howell. Extremes and “Mean”; the latter including SS. is warmer than the mean of 
the extremes which in these latitudes themselves are already rather warmer then the true mean. 
I preferred deducing the values from the extremes; Pari. San. Rep., Vol. 11., p, 518. This latter 
series had not yet been included in the means I published in the Transactions of the Royal Society. 


Months, 1 

1852 

1853 

1854 

1859 

§ 

QJ 

S 

r— H 

d 

u 

0) 

d 

QJ 

0 

SR. 

4^^ P.M. 

Mean 
of the 
month. 

SR. 

4^^ P.M. 

Mean 
of the 
month. 

SR. 

4’‘ P.M. 

Mean 
of the 
month. 

Min. 

Max, 

Mean 
of the 
month. 

Jan. 

73-3 

81-8 

77-2 


80.2 

77.1 

71.2 

81-0 

76.1 

74 

78 

76 

76.8 

Fehr. 

74-7 

84-8 

79.7 

71.7 

84.8 

78.2 

76.5 

86-3 

81-4 

74 

82 

78 

79.3 

1 March 

81-8 

90-6 

86-2 

79.5 

94.1 

86.8 

82-7 

93-3 

88.0 

79 

89 

84 

86.3 

April 

86.5 

94-9 


84.4 

92.8 

88.6 

88-6 

98.0 

93.3 

86 

90 

88 

90.1 

May 

84-6 

9M 

87-. 8 

88.6 

97.3 

92.9 

89.1 

98-0 

93.5 

86 

93 

89.5 

90.9 

June 

85-2 

91-1 

88.1 

85.6 

93.2 

89.4 

86-4 

92-6 

89.5 

86 

91 

88.5 

88.9 

July 

(85-2) 

(91.1) 

(88.1) 


.... 

(87.4) 

82-0 

87-5 

84.7 

83 

87 

85 

86.3 

Aug. 


85-5 

82.9 

80.6 

HI 

83.8 

83-1 

86-1 

84-6 

82 

86 

84 

83-8 

Sept. 

79'4 

83.4 

81. 4 

82.4 

m 

85.2 


85.3 

83-1 

83 

87 

85 

83.7 


78-8 

82-3 

80. 5 


86.5 

83.7 

79-3 

83-3 

82.6 

83 

85 

84 

82-7 

! Nov. 

75.1 

lami 

77.6 

75.2 

81-4 

78.3 

75-8 

79.2 

77-5 

73 

77 

75 

77.1 

Dec. 

71-8 

1 77-1 

74.4 

69.4 

78-3 

73-8 

72-4 

77.2 

74.8 

73 

77 

75 

74.5 

Year 

for 1852: 83-7 

for 1853 

; 83.8 

for 1854: 

84.1 

for 1859 

: 82.7 

83.3 


General mean of the seasons and of the 3 ^ear. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

76-9 

1 — 

89.1 

! 

86.3 

81.2 

83.3 
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EUladghi, in the Deklian. 


Latitude North. 
16° 12'- 9 

1855-9. Mennib. 


Longitude East Green. 
75°29'-95 


Height. 
1,744 feet. 


Mean of extremes. Pari. San. Eep., Vol. II., p. 875. 


1855 to 1859. 

Montlis. 

Min. 

Max. 

Mean. 

Months. 

Min. 

Max. 

Mean. 

January 

60 

89 

74-5 

July 

73 

82 

77-5 

February 

66 

92 

79 

August ....... 

73 

83 

78 

March 

74 

101 

87-5 

September ..... 

73 

82 

77-5 

April 

74 

104 

89 

October 

68 

79 

73-5 

May 

74 

101 

87-5 

November 

63 

76 

. 69-5 

June . . 

72 

96 

84 

December 

60 

72 

66 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

73-2 

88-0 

79-8 

‘ i 

73-5 ' 

78-6 


lY. 


45 
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GBOUPVIi: SOUTHERN' INDIA, HILLY DISTRICTS: 


Kabn5l, in tlie Dekhan. 

Latitude North. Longitude East Green. Height. 

15° 49'- 9 78° 2'- 1$ Ab. 900 feet. 

1852-4. Simpson. SR.; 10; 4; SS. 

SoHiiGiNTWEiT, “Met. Mscr.,” Vol. 10. 

1857-9. Pari. San. Rep., Vol. IL, p. 462. Left out the “Mean Dry Bulb,” it being marked as un- 
intelligible in the official paper. 



General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

Jane to Aug* 

■ 

Sept, to Nov. 

Tear. ! 

'1 

78-8 

89-5 

1 

84-0 

80-9 

83.3 
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KfRKi, in the Dekhan. 

Latitude North. Longitude East Green. Height. 

18°33'-5 73°60'-2S 1,860 feet. 

1851-3. Means, communicated by Manbstey. 
ScHLA-GiNTWEiT, “Met. Mscr.,” VoL 39. 




1851. Mean of the month. 



April . . . 

81 

July . . . 

77 

October. . 

81 

May . . . 

84 

August . , 

75 

November 

78 

June . . . 

^ 

78 

September 

73 

December 

71 

1 


* 

1852. Mean of the month. 


January. . 

71 

April . . . 

82 

July .... 

77 

October . . 

79 

February . 

76 

May. . . . 

81 

August . . 

75 

November. 

76 

March . . 

79 

June . . . 

79 

September 

77 

December. 

71 


Year: 77-0. 




1853- Mean of the month. 



January. . 

71 

February . 

74 

March. . . 

83 ' 


General mean of the month. 


January. . 

71-0 

April . . . 

81-5 

July 

77-0 

October . . 

80-0 

February . 

75-0 

May. . . . 

82-5 

August . . 

75-0 

November . 

77-0 

March. . . 

81-0 

June . . . 

78-5 

September 

75-0 

December . 

71-0 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Noy. 

Year. 

72- 3 

81-7 1 

76.8 

77-3 

77-0 


45 =** 
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cmoup VII : southern india, hilly districts ; 


K6LATTJE5 in the Dekhan. 


Latitude North. Longitude East Green. Height. 

16° 42' 7r 15' 1,797 feet. 

1850-9. WiCKB. Mean of extremes. Pari. San. Kep,, Vol. II., p. 693. 


1850 to 1859. 

Months. 

Min. 

Max. 

Mean. 

Months. 

Min. 

Max. 

Mean. 

January 

66-7. 

77-2 

71-9 

July 

74 

77 

75-5 

February 

69-2 

81-6 

■ 75.4 

August 

73-4 

76-7 

75-0 

March 

75-3 

87-0 

81-1 

September 

73-8 

77-9 

75-8 

April 

76-3 

88-0 

82.1 

October 

74-6 

80-0 

77-3 

May 

76-6 

88-8 

82-7 

November 

71-7 

* 78-3 

75-0 

June 

75-8 

81-4 

78-6 

December 

66-8 

76-5 

71-6 


Mean of the seasons and of the year. 


j Deo. to Fehr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

73-0 

82-0 

76-4 

76-0 

76-9 


IIahabaleshvar, in the Dekhan. 


Latitude North. Longitude East Green. 

1' 04-4 73°38'-7i 

1829-43. Col. Syees, Phil. Trans., 1850, p, 324. SR.; 10; 4; 10. 


Height. 
4,300 feet. 

SCHLAGINT-WEIT, “Met. 


Mscihj” 


Vol. 33. 


MahabaleshTar station* 


1 

. 

i 


1829-43. General mean of the month. j 

January 
February 
j! March 

64-0 

66-3 

71-5 

April 

May 

June 

74-5 

72-4 

66-3 

July 

August 

September 

63-2 

63-2 

63.9 

October 

November 

December 

66 • 6 

64-4 

63-2 


Dee. to Fehr. 

1 ^ 

Mareh to May. 

June to Auer. 

. Sept, to Noy. 

Year. 

1 64-5 

72-8 

64.2 

65-0 

1 

66-6 
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B. Panchgdnni station, 4,000 feet. 

The means are taken from a Report on the Hill Sanitaria of Western India, 2nd Report on 
the Hill station Panchgdnni, by John Chesson. Bombay Alliance Press, 1862. The thermometer was 
observed SR.; 10; 12; 4; SS.; 8^ 1854-62, but in a tiled house, therefore the means are only 
approximations. I add them, since, the quantity of rain being considerably less heavy, it is 
much better adapted to a continued residency of Europeans than Mahabaleshvar. In an official 
letter from the Revenue department, Febr. 25, 1863, a copy of which I got communicated by An. 
Robertson, Esq., secretary to government, it is thus defined: “It is evidently more congenial as a 
continued residence to Europeans who' have been long in India, and to their children, than any 
other Bombay station; and a number of independent and respectable Europeans of good character 
and some means have settled there, invested a large sum in the purchase of land and in building 
houses, and are living there under circumstances creditable alike to them and to the country of 
their origin, and beneficial not only to themselves and their families, but to the natives around 
them.” 


Mean of the months. 

January 

66 

April 

77 

July 

66 

October 

67 

February 

71 

May 

76 

August 

65 

jS'ovember 

67 

March 

75 

June 

69 

September 

65 

December 

65 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

67-3 

76-0 

66-7 

- 66-3 

69 ■! 
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GROUP Vn: SOUTHERN INDIA, HILLY DISTRICTS; 


Meekaea, iu Maissur. 

Latitude Nortli. Longitude East Green. Height. 

12° 24' 75° 45' 4,506 feet. 

1838-40. Blest. Rep. Brit. Ass., 1842, p. 23. Mas., Min. 
1852-54, Paul; Williams. SR.; 10; 4; SS. 

ScELAGiNTWEiT, “Met. Mscr.,” Vol. 10. 



1838-40 

1852 

1853 

1854 

General 

mean. 

Months. 

Mean 
of the 
month. 

SR. 

# P.M. 

Mean 
of the 
month. 

SE. 

4^^ n. M. 

Mean 
of the 
month. 

SR. 

4*^ P.M. 

Mean 
of the 
month. 

January 

66-6 


.... 

.... 

62 

78 

70-0 

66 

77 

71-5 

69-4 

Eebruary 

70-8 

69 

76 

72-5 

66 

81 

73-5 

67 

79 

73-0 

72-4 

March 

73-7 

75 

79 

77-0 

76 

82 

79-0 

73 

82 

77-5 

76-8 

April 

73-1 

75 

79 

77-0 

71-6 

80-3 

75-9 

74 

81 

77-5 

75-9 

May 

71-9 

72 

74 

73-0 

71 

79 

75-0 

74 

80 

77-0 

74-2 

June 

69-1 

69 

70 

69-5 

67 

70 

68-5 

67 

72 

69.5 

69-1 

July 

67-1 

68 

69 

68-5 

65 

67 

66-0 

66 

68 

67.6 

67-3 

August 

66 

66-6 

67-7 

67-1 

66 

68 

67-0 

67 

69 

68.0 

67-0 

September 

65-6 

67 

68 

67-5 

70 

71 

70-5 

66 

69 

67.5 

67-8 

October 

66-8 

70-5 

71-5 

71.0 

68 

74 

71.0 

68 

71 

69.5 

69-6 

November 

66-5 

69 

73 

71-0 

68 

77 

72-5 

67 

73 

70.0 

70-0 

. December 

64-4 

65 

76 

70-5 

64 

79 

71-5 

67 

75 

71.0 

69-3 

Year 

- , 

68-5 



.... 



.... 

for 1854 

: 71.6 

71-3 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Not. 

Year. 

70-4 

75-6 

67-8 

71-5 

71-3 
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1. DEKHAN AND MAISSUK. 


PaNOHgInNI, see MAHABALiSHYAE. 

PhIltan, in the Dekhan. 

Latitude North. Longitude East Green. Height. 

17° 59' 74° 26' Ab. 1,700 feet. 

1847. Col. Sykes. Means. Phil. Trans., 1850, p. 324. 


1847. Mean of the months. 

January . 

74-8 

July 

80-2 

February 

76-9 

August 

79-3 

March 

83-9 

September 

78-9 

April 

83 • 9 

October 

80 • 0 





Mav 

86-1 

November 

73-5 

June 

81-2 

December 

72-9 


Mean of the seasons and of the year. 


Dec. to Febr. 

Murcfh to May. 

June to Aug. 

Sept, to Nov. 

Year. 

74-9 

84-6 

80-2 

77-5 

79-3 


PiJNA, in the Dekhaii. 

Latitude North. Longitude East Green. Height. 

18°30'-4 73°52'-l 1,784 feet. 

1825-9. Col. Sykes. Phil. Trans., 1855, p. 161. Means of SR. and 4^ r.M. Particularly careful 
observations. 

1856, April, to March 1860. An observatory liberally provided with instruments has been put up now; 
it is under the chai’ge of Di'. Chapple, with two non-commissioned officers as assistants. In order 
not to interfere with the easy comparison of the mean of the different periods deduced from &h. 
and 4** P.M., the minima and maxima are given at the foot of the general tables. 
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GBOUP Vn : SOUTHEBN INDIA, HILLY DISTBICTS : 


Months. 

1825 

1826 

1827 

1828 

1829 

Mean A, 

1856-60. 

General 

mean. 

Mean of the month. 

Mean B, 

January 

72-0 

65-9 

71-7 

76-0 

67-7 

70-7 

68-7 

69-8 

February 

. 76-9 

71-8 

73-9 

76-4 

70-6 

73-7 

75 -I 

74-7 

March 

77-3 

77-6 

■77-4 

79-9 

78-3 

74-1 

78-2 

76-1 

April 

81-2 

81-5 

85-8 

83-3 

78-1 

82-0 

83-6 

82-8 

May 

83-8 

83-3 

84-4 

83-7 

76-1 

82-3 

82-4 

82-3 

June 

85-0 

78-8 

• 80-1 

83-2 

76-8 

80-8 

79-1 

79 ■ 9 

July 

SO- 4 

76-4 

77-0 

77-8 

75-6 

77-4 

76-1 

76-8 

August 

80-7 

77-0 

76-1 

78-0 

73-8 

77-1 

74-3 

75-7 

September 

79-2 

76-6 

77-4 

76-9 

75-4 

77-1 

74-2 

75 - 6 

October 

81-1 

80-3 

78-1 

77-7 

78-4 

79-1 

75-8 

77-4 

NoTember 

78-2 

75-8 

76-0 

76-4 

75-7 

76-4 

73-7 

75-0 

December 

66-9 

73-6 

72-8 

68-3 

71-2 

70-6 

68-7 

69-6 

Year 

78-5 

76-5 

77-6 

78-1 

74-8 

76-8 

75-8 

76 - 3 


General mean of the seasons and of the year (from A and B). 


Dec. to Febr. 

March to May. 

Jane to Aug. 

Sept, to Nov. 

Year. 

A. 71-7 

79-5 

78-4 

77-5 

76-8 

B. 71-0 

81-4 

76-5 

74-6 

75 - 8 

Mean 74-4 

80-4 

77-5 

76-0 

76-3 


C. Mean Minima and Maxima for 1856 to 1860. 


Months. 

Min. 

Max.' 

Mean. 

Months. 

Min. 

Max. 

Mean. 

January 

February 

March 

April 
; May 

June 

88-0 

62-9 

68-4 

71-4 

73-9 

71-8 

81-2 

87-0 

91- 2 

94-6 

92- 7 
84-7 

69-6 

74-9 

79- 8 

80- 0 
78-3 
78-2 

July 

August 

September 

October 

November 

December 

70-3 

68-7 

67-6 

66 - 2 
61-3 
57-7 

80-0 

78- 3 

79- 0 

84-0 

83-2 

80- 2 

75-1 

73-5 

73-3 

75-1 

72-3 

64-0 




Mean of the seasons and of the year. 


— ^ 

Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

11 69-5 

79-3 

75-6 

73-6 

74-5 
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PueandIr in the Dekhan. 

Latitude North. Longitude East Green. Height. 

18°16'-6 73°5r-35 3,974 feet. 

1855-7. SR. and 2^ p.m. The ohservations were begun there at my special request, and I had se- 
lected the place for the position of the instruments. Later I found a series of monthly means, 
■without year or further details, in Macpheeson’s Madras Sanitaria Reports, 1862, p. 21. They 
sho-w, ho-wever, so little variation in the yearly period, that I thought better to exclude them 
from the mean.^ 


Months. 

[1855 

1856 

1857 

General 

mean. 

Months. 

1855 

1856 

1857 

General 

mean. 

January 

• • • . 

68-0 

G6-6 

67-3 

July 

65 

0 

65-5 

.... 

65-2 

February 

.... 

67-9 

71-5 

70-2 

August 

64 

5 

65-0 


64-7 

March 

.... 

77-6 

.... 

77-6 

September 

64 

3 

65-3 


64-8 

April 

4 . . . 

80-1 

.... 

80-1 

October 

65 

•5 

69-7 

.... 

67-6 

May 

.... 

77-0 

.... 

(77 • 6) 

November 

68 

■ 2 

68-2 

.... 

68-2 

June 

70-9 

68-4 

.... 

69-6 

December 

65 

• 2 

65-3 

.... 

65-2 

' 





Year 


• • 

69-9 

.... 

69-8 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

67-6 

78-4 

66-5 

66-9 

69-8 


^ The values are: 


Januar 

67 

April 

78 

July 

67 

October 

71 

Februar 

73 

May 

73 

August 

65 

November 

69 

March 

77 

June 

70 

September 

67 

December 

64 


lY. 


46 








362 GEOUP TIi: SOUTHEEN INDIA, HILLY DISTRICTS: 

* RAMANDEiiG, ill Maissur. 

Latitude North. Longitude East Green. Height. 

15° 7' 76° 19' 3,363 feet. 

A. D. Macpheeson, in his general Report in Pari. San. Rep., vol. II., p. 638. The year of obser- 
vation is not specified. 


Mean of the months. 


January 

70 

April 

80 

July 

71 

October 

71 

February 

76 

May 

75 

August 

70 

November 

71 

March 

80 

June 

73 

September 

70 

December 

67 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to JSfov, 

Year. 

1 

71-0 

78-3 

71-3 

70-6 

72-8 


JB. Another series for 1859-60, previously eommunicated by Dr. Macphbeson in the Madras Sani- 
taria Reports, p. 51 is decidedly too warm, which is evidenced by a comparison with Bangalur, 
or by the analogy of the respective isothermal lines. 

The values given there are; 


Mean of the months. 


anuary 

74 

April 

79 

July 

77 

October 

77 

i'e binary 

88 

May 

84 

August 

74 

November 

75 

March 

80 

June 

76 

September 

72 

December 

74 


Mean of the year 77- 9 
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Satara. 


Latitude North. Longitude East Green. Height. 

17° 4L 74° 2' 2,320 feet. 

1844-7. Ool Sykes. Means. Phil. Trans., 1850, p, 324. 


1844'7. General Means. | 

_ __ _________ ___ _ 1 

January 

70-0 

May 

80-1 

September 

74-0 

E ebruary 

72-6 

June 

77-0 

October 

7.6-1 

March 

77-8 

July 

73-8 

November 

72-0 

April 

80-6 

August 

73-0 

December 

71-8 


General mean of the seasons and of the year. 


Deo. to Febr. 


March to May. 


June to Aug. 


Sept, to Nov. 


Year. 


71-5 


79-5 


74-6 


74- 1 


75-0 


Sbeingapatam, see French Hooks, 


46 * 



364 GEOUP VIl: SOUTHBEN lEDIA, HllLY DISTRICTS: 

Sert 5’E, in the Bekhan. 

Latitude North. Longitude East Green. Height. 

18'^ 50' 74° 25' 1,752 feet. 

Jan. 1 1854 to Oct. 31 1858. Coles. Mean of daily extremes. Pari. San. Hep., vol. IL. p. 

Mean of the months. 


January 

73 

April 

87 

July 

76 

October 

77 

February 

72 

May 

84 

August 

76 

November 

75 

March 

81 

June 

81 

September 

76 

Deceinlior 

72 


General mean of the seasons and of the year. 


Dec. to Ffebr. 

March to May. 

June to Aug. 

Sept, to Nov. 

" 

Year. 1 

72-3 

84-0 

77-6 

76-0 

' 77-0 i 

■ 


Sh6lapue. 

Latitude North. Longitude East Green. Ileiglit. 

17“ 40' 75° 58' Ab. 1,700 feet. 

1852 and 1853. Means conomunicated to me in the Bombay Observatory. 

ScHLAGiNTWEiT, “Met Mscr.,” Yol. 2. 

1850-60. Approximated means, _ not detailed, in the Pari. San. Hep., Vol. IL, p. 782; are exclmh'd, as 
they show too little variation in the yearly period, when compared witii tlie sories given below 
and with the neighbouring stations. 


1 

i 


1852 and 1853. 

Mean of the months. 


1 January 


April 

89 

July 

82 

October 

1 Pebruary j 

80 

May 

85 

August 

81 

November 

1 March 

1 1 
a 5 

83 

June 

85 

September 

80 

Deceml)er 


7S 

7.} 

rr » » 
/ .) 


General mean of the seasons and of the year. 


1 

1 Dec. to Febr. 

March to Msey. 

June to Aug. 

Sept, to Nov. 

Yeai*. 

1 75-8 

il 

85-7 

82-7 

77-3 

80 -4 
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SiK;XNDAEABiDj in tlie Dekhan. 

Latitude Nortli. Longitude East Green. Height. 

17°26'-7 78°28'-0$ 1,830 feet. 

1852-4. Richmond; Hickbns. 1852-3: SR.; 10; 4; SS. 1854: SR.; 10; 2; 4; 10. — 

SCHLA.GINTWEIT, Mscr.,’’ VoL 10- 

1850-9. Paxl. San. Rep., Yol. II., p. 344 The mean of this series is, from improper combina- 
tion, decidedly too "warm; as I had no details except those for 1852 to 1854, obtained by 
myself in India, I left out the other years. 



1852 

1853 

1854 

P 

CD 

a 

Months. 

SE. 

4*^ P.M. 

Mean 
of the 

SR. 

4** P.M. 

Mean 
of the 

SE. 

4*^ P.M. 

Mean 
of the 

1 

0 

PI 

0 

o 




month. 



month. 



month. 

January 

58-0 

76-2 

67-1 

63-6 

75-5 

69-5 

60-5 

75-5 

68-0 

68-2 

February 

61-5 

81-0 

71-2 

64-0 

87-5 

71-2 

65-4 

73-8 

69-6 

70-1 

March 

70-5 

85-0 

77-7 

69-5 

86-7 

78-1 

76-3 

91-7 

84-0 

79-9 

April 

74-7 

89-2 

81-9 

74-2 

89-0 

81-6 

83-2 

98-3 

90-7 

84-7 

May 

78-3 

87-5 

82-9 

85-5 

92-5 

89-0 

84-2 

96-8 

90-5 

87-5 

June 

73-2 

82-0 

77-6 

76-5 

85-5 

82-0 

80-5 

92-0 

86-2 

81-9 

July 

71-7 

79-0 

75-3 

77-5 

82-5 

80-0 

75-1 

82-4 

78-7 

78-0 

August 

71-0 

79-5 

57-2 

73-5 

81-5 

77-5 

76-3 

85-1 

80-7 

77-8 

September 

71-5 

80-0 

75-7 

72-5 

•80-5 

76-5 

74-0 

81-3 

77-6 

76-6 

October 

67-7 

80-5 

74-1 

72-9 

82-1 

77-5 

74-1 

81-6 

77-8 

76-5 

ISfovember 

66-2 

80-0 

73-1 

79-1 

78-8 

78.9 

70-0 

79-3 

74-6 

75-5 

December 

55-7 

75-7 

65-7 

73-5 

78-5 

76-0 

66-7 

[ 76-9 

71-8 

71-2 

Year 


for 1852 

: 74-8 


for 1853 

: 78-1 


for 1854 

: 79-2 

77-4 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug*. 

Sept, to ISfoY. 

Year, 

70-0 

84-0 

79-2 

76-2 

77-4 




2. THE NILGIRIS. 


Anna Mail?. 
Atare Malle. 
Dodabetta. ' 
(Jakatalla). 
JakunSri, 


Koimbatur. 

Kotergherri. 

Kunur. 

Manantvadi. 

Mount-Zion. 


(Paine Hills.) 

Shevarai. 

Sirlu. 

UtakamancL 

Wellington. 


Ill comparing tlie different stations of the Nilgiris, it must be ke])t in view, tlmt 
in this part of India the temperature varies much less from north to soiitli tluin 
fiom west to east; for the mean of the year and, the cool season excerpted, for <iill the 
other months of the year, the thermic e(^nator^ passes to the east of the Nilgiris in a 
nearly vertical direction. The decrease of temperature® with height is here more T‘ap)i(l ((juite 
isolated peaks excepted), and therefore more favourable to the erection of sanitaria, tliaii 
any of the mountainous regions to the south of the Himalaya; and not only tlie high ex- 
parts, but also steps of minor elevation, are topographically well adapted to settlement and 
colonization. Thej4iigels, even in the lower parts, are neither very dense nor do tliey cover 
aige tracts, altogetliei, theHilgiris are not thickly wooded. Forests, luxurious and exten- 
sive in the higher parts, fill but hollows and depressions of the mountain sides. Mists, 
heai\ ..team} fogs, aie not unfreq^nent in the rainy season; the eastern side 
is less moist than the western; from the end of October to May a sky clear and nearly 
cloudless IS the rule; September and October are pretty irregular in the quantity of rain 


thev bring. 

*■■■ O 


‘ Compare Meteorological Maps of the Atlas, Mos. IL and III. 
Compare the tables given above, p. 139 . 
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Anna Mi-Liii-HiLLS. 


Latitude North. 

Longitude East Green. 

Height. 

10° 39' 

c 

If- 

O 

6,800 feel 


1857. Observations during Dr. CiiEGhobn’s visit to the higber regions. Tunukadn, wbere the 
Assistant Conservator of Forests has fixed his head-quarters, is about 3,000 feet above the sea. 

Mean of the months; 

September 66 October 56 

The upper ranges of these hills, which attain an elevation equal to that of the Nflgiris in general, 
are entirely uninhabited. The temperature, says Dr. Peaece, Pari. San. Eep., vol. II., p. 608, is 
much the same as in Utakamand. But the rains are very heavy for six months of the year, and 
it is doubtful -whether the climate during these months would be at all suitable for the residence 
of Europeans. 

Atarb MIllE. 


Latitude North. Longitude East Green. Height. 

8° 31' 77° 10' Ab. 4,500 feet. 

1845-6. Sykes. (= Attre Malle.) Means. Phil. Trans., 1850, p. 324. 


Months. 

1845 

1846 

General 

mean . 

Months. 

.1845 

184G 

General 

mean. 

Mean of the iiiontli. 

Mean of the month. 

January 

62-1 

63 

•4 

62-7 

July 

66- 0 

63-8 

64-9 

February 

64-2 

65 

•8 

65-0 

August 

66-7 

64-4 

65-5 

March 

69-6 

65 

•6 

67-6 

September 

67-5 

64-9 

66-2 

April 

68-4 

67 

•8 

68-1 

October 

65-6 

63-4 

64-5 

May 

67-8 

65 

•3 

66-5 

November 

65-6 

63-9 

64-7 

June 

65- 1 

62 

•3 

63-7 

December 

63-5 

63-2 

63-3 






Mean 

66-0 

64-5 

65-2 


General mean of the seasons and of the year. 


! 

Dec, to Febr. 

March to May. 

■ 

June to Aug. 

Sept, to !Nov. 

Year. 

63-6 

67-4 

64-7 

65-1 

65-2 
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Dodab:6tta. 

Latitude North. Longitude East Green. Height. 

11° 23' 76° 44' 8,640 feet. 

1847-50. Taylor. Published by order of the Madras Government; 1848 and 1852. 40 a.m. and 

3^ 40 p.M. On account of the very small variation of temperature in these elevated tropical regions, 
the following temperatures, being the observations at 9^ 40“, can be considered as differing very 
little from the daily mean. 

January 1847 is interpolated, from the means of 1848-50, to obtain the mean for this year. 


Months. 

1847 

1848 

1849 

1850 

General 

mean. 


Mean of the month. 

January 

(50-8) 

51- 

9 

49- 

9 

50- 

7 

50-8 

February 

52-1 

53- 

2 

53- 

4 

50- 

0 

52.2 

March 

54-4 

56- 

5 

55- 

7 

53 

8 

55- 1 

1 April 

56-3 

56- 

7 

58 

0 

55 

6 

56-6 

May 

57-1 

57 

•8 

58 

4 

57 

4 

57-7 

June 

52-1 

53 

■4 

53 

3 

53 

0 

52-9 

July 

52-3 

52 

4 

53 

3 

52 

8 

52-7 

August 

52-9 

52 

4 

52 

8 

53 

5 

52-9 

September 

52-0 

53 

2 

51 

6 

52 

0 

52-2 

October 

53-2 

53 

1 

52 

2 

53 

6 

53-0 

November 

52-3 

51 

5 

51 

9 

51 

9 

51-9 

December 

51-1 

50 

•2 

50 

6 

51 

4 

50-8 

Tear 

53-0 

53 

•5 

53 

4 

53 

0 

53-2 


General mean of the seasons and of the year. 


Dec. to Febr. 

Marcli to May. 

June to Aug. 

Sept, to Nov. 

Year. 

51.3 

56.5 

52-8 

52-4 

53.2 


JakatIlla, see Wellington. 
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JakunIei. 

Latitude North. Longitude East Green. Height. 

11° 24' 76° 53' Ah. 5000 feet. 

1826. Macphebsok. Means deduced from extremes. Medical and physical Trans., Vol. IV., p. 400. 


1826. Mean of the month. 


January 

57-1 

May 

63-5 

September 

58-3 

February 

55-2 

June 

62-0 

October 

61-8 

March 

60-8 

July 

64-3 

November 

57-1 

April 

62-9 

August 

62-5 

December 

59-7 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year, 

57-3 

62-4 

62-9 

59-1 

60-4 


KoiMBAxdR. 

Latitude North. Longitude East Green. Height. 

■11°1' 76° 58' 1,483 feet. 

1852-4. PoRTEOUs. Only means can be given; the hours were not kept very regularly. 

ScHLAGiNTWBiT, “Met Mscr.,” Vol. 7. 


Months. 

1852 

1853 

General 

mean. 

Months. 

1852 

1853 

General 

mean. 

Mean of the month. 

Mean of the month. 

Januar-y 

73-0 

74-0 

73-5 

July 

76-0 

77'5 

76-7 

February 

73-5 

72 --0 

72-7 

August 

78-0 

76-5 

77-2 

March 

81-0 

77-5 

79-2 

September 

78-5 

76-5 

77-5 

Ai^ril 

83-5 

80-0 

81-7 

October 

77-5 

74-5 

76-0 

May 

83-0 

79-0 

81-0 

November 

75-5 

73-0 

74-2 

June 

77-5 

76-5 

77-0 

December 

74-0 

72-5 

73-2 





Year 

77-6 

76-8 

76-7 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

73-1 

80-6 

77-0 

75-9 

76-7 


Isolated months (means). 1854: Febr. 77'5; March 83'5; April 84 0; June 76 0; Jnly 75'0. 

(Not included in the mean.) 


IV. 


47 
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Kotbrgherri. 

Latitude North, Longitude East Green. Height. 

Jl° 26' 76° 57' 6,100 feet. 

1847. OuCHTEELONY, in Baikib’s “Neilgherries,” 1857. App., p. YI. Means of SR. and 2^ 40“ p.m. 



1847. Mean of tlie month. 


January 

58-7 

Jiiiy 

65-0 

February .... 

59-7 

August 

65-5 

March 

60-5 

September .... 

64 

April 

62-0 

October 

62 

May 

62-2 

November .... 

60-5 

June 

63-5 

December .... 

59-0 


Mean of the seasons and of the year. 


Dec. to Fehr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

59-1 

61-6 

64-7 

62-2 

61-9 


Kuni5r. 

Latitude North. Longitude East Green. Height. 

11° .21' 76° 45' 5,761 feet. 

Macpherson, Madras Sanitaria Reports, 1862, p. 21, year not indicated. 


Mean of the months. 


January . 

60 

April . . . 

68 

July . . . 

70 

October. . 

65 

February . 

62 

May . . . 

68 

August . . 

70 

November 

62 

March . . 

68 

June ... 

65 

September 

70 

December 

62 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug, 

Sept, to Nov, 

Year. 

61-3 

'68-0 ^ ^ 

68-3 

68-0 

66-4 
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MahahtvIdi. 

Latitude North. Longitude East Green. Height. 

11° 48' 76°!' 2,685 feet. 

1832, MEKrCHXir. Communicated hy the Hon. Walter Eiiiiior, of Madras. Daily extremes. 


1832. Mean of the month. 

January 

57 

May 

72 

September 

67Va 

February 

63V2 

June 

69 

October 

67*4 

March 

707* 

Jaly 

67 

November ..... 

68 

April 

7 IV 2 

August 

67 

December 

6574 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Kov. 

Year. 

61-9 

71 -4 

67-7 

j 67-7 

67-2 


Mount-Zion Station, on the Verrugheri or P41ne (Pulney) Table Land. 

Latitude North. Longitude East Green. Height. 

10° 30' 76° 50' 6,800 feet. 

1856. From communications of the Madras Government; the months, except those marked by 
asterisks, are very incomplete; but the estimates I had made to obtain the means may be considered 
as sufficiently -well defined, the variation of temperature being altogether not very great. Mean, of 
7‘* A.M.; N.; 5** p.m. 

Mean of the months. 


January 

57 

May 

64 

September ..... 

59 

February 

59* 

June ......... 

60 

October ..... . . 

59 

March 

62* 

Jiily 

61 

November 

58 

April 

63* 

August 

60 

December ..... 

57 


« 

Mean of the seasons and of the year. 


Dec. to Fehr. 

March to May. 

June to Aug. 

Sept, to DISTow. 

Year. 

57-7 

‘ 

63-0 

60-3 

58-7 

59-9 


The distance of the important moiintainoiis region of the Plilne Hills is from 

47 * 
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Trichinapali about 80 miles, from Matbura (Madura) about 40. It is one of the 
plateaux recently proposed as a site for a Sanitarium; but as yet I have no details 
about the temperature. Its geographical co-ordinates may be defined as follows: 
Latitude Ilorth 10° 10' to 10° 44'; Longitude East Green. 76° 21' to 77° 22'; Height 
6,500 to 7,100 feet. 

ShevaeIi-Hill-Station. 

Latitude Nortb. Longitude East Green. Height. 

78° 10' 5,260 feet. 

Means from Maopheeson’s Madras Sanitaria Eeports, 1862, p. 6 to 11, and p. 21. This Hilly rangf; 

approaches within 5 miles to Salem. 


Mean of the months. 


January 

65 

May 

71 

September 

67 

(U) 

February 

65 

June 

68 

October 

' March 

68 

July 

68 

November 

66 

April . 

71 

August . 

68 

December 

05 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May, 

June to Aug. 

Sept, to Nov. 

Year. 

65-0 

70-0 

68-0 

66-3 

67-3 


oiEiiir. 


Latitude North. 
11 ° 22 ' 


Longitude East Green. 
76° 55' 


Height. 

Ah. 3,500 feet. 


1826. Mean, deduced fro. e^tnenees. Med. and ph,s. Tnansaotions, Vol. IV.. p. 400 


January 68-5 


1826. Mean of the month. 

Eebruary 69-5 March 73-6 May 76-1 
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UtakamInd. 

Latitude North. Longitude East Grreen. Height. 

11^23' -7 76° 43'. 2 7,490 feet. 

1826. Maophebson. Means deduced from extremes. Medical and physical Transactions. Vol. IV., 
p. 400. 

1829-36, and 1831, 2, 5, 6. Baikie. Means deduced from extremes. These and the following 
years are contained in Dr. Baikib’s “Neilgherries,” edited by Smoult, Calcutta, 1857. App- 
He gives, besides these means for the whole period, also values for single months of the 
different years 1831, 2, 5, and 6. Their being included by him in the mean or not cannot appre- 
ciably alter the result. 

1847. OiJCHTBELOBY, in Baikie’s “Neilgheries.” App., p. VL, SR.; 2^; SS. I took the mean of SR. and 2. 

1853-6. Ross, in Baikie, App., p. VII. Mean of extremes. 


Months, 

1826 

1829-36 

1831 

1832 

1835 

1836 

1847 

1853 

11854 

1855 

1856 

General 

mean. 





Means 

of the month. 








Jan. 

50-9 

51-8 

.... 

53 

.... 

50-4 

52-5 

. . 


53 

6 

49-7 

50 

2 

51-5 

Febr. 

52-1 

53.8 

.... 

53-5 

.... 

51-9 

54-5 


* 

53 

1 

51-5 

51 

9 

52-8 

March 

60-0 

57-8 

58 

58-5 

.... 

56 

58-5 


• 

57 

5 

53-0 

56 

1 

57-3 

April 

60-3 

59-8 

62 

63 

.... 

61 

61 

58 

2 

60 

5 

57-2 

57 

7 

60-1 

May 

62-6 

61-6 

60-5 

64-5 

.... 

61-8 

61 

60 

5 

60 

0 

60-0 

55 

3 

60-8 

June 

58-1 

57-2 

59-5 

62-5 

56-2 

.... 

58-5 

57 

5 

58 

5 

57-4 

53 

9 

57-9 

July 

56-7 

56 • 5 

58 

55 

56-6 

.... 

57 

54 

2 

55 

0 

55-9 

54 

4 

55-8 

Aug. 

58-1 

56-6 

59 

56-5 

56-2 

— 

57 

54 

7 

55 

7 

54-7 

52 

9 

56-1 

Sept. 

56 -9 

57-1 

56-5 

57-5 

56-8 


57 

56 

5 

54 

9 

54-7 


* 

56-4 

Oct. 

55-3 

57-2 

58 


56-8 

.... 

56-5 

54 

7 

55 

7 

53-1 

V > 

• 

55-9 

Nov. 

55-4 

53-9 

56 

.... 

54-6 

.... 

55 

52 

1 

52 

5 

51-4 


• 

53-9 

Dec. 

52-6 

52-3 

52-5 

.... 

53-1 

.... 

52-5 

51 

6 

51 

5 

49-4 


• 

51-9 

Year 

11 

56-6 

56-3 

.... 

.... 

.... 

.... 

56-7 

1 


- 

55 

7 

54-0 


• 

55-9 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

♦ 

Sept, to Nov. 

Year. 

52-1 

59-4 

56-6 

55-4 

55-9 
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Wellington. 

Latitude Nortli. Longitude East Green. Height. 

11° 23' 76° 46' 5,860 feet. 

1859. Spaebo'w. Max. and Min. Pari. San. Rep., Vol. II., p. 442. 

Mean of the months. 


January 

64 

July 

68 

February 

63 

August 

70 

March 

67 

September 

67 

April .' 

64 

October 

69 

May 

69 

November 

66 

June . . 

68 

December 

70 


Mean of the seasons and of the year. 


Dee. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

65-7 

66-6 

68-7 

67-3 

67-1 


Another set of temperatures I got communicated for Jakatalla, the native place 
near Wellington station. 

The monthly means, entered separately in the Meteor. Table No. I., are the following ; — 


Mean of the months. 


January . 

59 

April . . . 

68 

July . . . 

70 

October. . 

65 

February. 

61 

May . . . 

68 

August . . 

70 

November 

62 

March . . 

67 

June . . . 

64 

September 

70 

December 

62 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug, 

Sept, to Nov. 

Year. 

61-3 

68-0 

68-3 

68-0 

66-4 



GROUP Vni: SOUTHERN INDIA, COASTS, 
KONKAN, M ALA BAR, KARNATIK. 


Anjarnkaiidi. 

Kananur. 

Punamali- 

Arkot. 

Karikdl- 

Rajamaiidri. 

Bombay. 

Kdckm. 

S. Thomas Mount. 

Chittur. 

Madras. 

Salem, 

(Curlew Island.) 

Madura. 

Surat. 

Ddpuli. 

Miui^^alur. 

Tiuevelli. 

.Dhulia. 

Masulipat^ni. 

Tricliindpalli, 

Gantur. 

Nellur. 

IVivandrum. 

Kddalur. 

Pallainkotta. 

Vingorla. 

Kalikat. 

Pondicheri. 



A comparison between the western and eastern coasts of southern India is a 
description of all the xirincipal features of a littoral and tropical climate: a powerful 
sun, high annual means, little variation between the different seasons, great moisture 
and a periodical modification of the heat by sea-breezes. The mean of the year, 
most distinctly in the period from June to September, is higher along the eastern than 
along the western coast; from December to March the western coast is warmer, but 
the difference then is much smaller. On the coast of Bombay a drift along the sea- 
shore from north to south predominates; in the Bay of Bengal the directions 
of the currents are more variable. 

The general type is the same on both coasts; both climate and vegetation differ 
essentially from those of Europe, and more constantly than in any part of the interior ; 
the uniformity of type, however, makes a short description sufficient. 
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Early in December tlie cool s e as ow makes itself very decidedly felt in Bombay; 
70*^ Falir. in the morning is not unfrequent at Bombay and Madras ; but the days are often 
still oppressive enough; along the western ghats thunderstorms then add their in- 
fluence towards breaking the heat. This was not exactly the impression it made upon me, 
when, in 1854, I passed the first months on a tropical shore in the cool season at 
Bombay ; but subsequently I learnt by experience to appreciate the climate then called 
there “mild and cool.” Even at this season thunderstorms of very short duration, 
but of all the intensity of tropical violence, take place, and it is surprising for the 
European to see them followed in a few minutes by the most brilliant sky. In 
Bombay January is the month most variable. Its variability, however, is still 
different enough from that of other regions. In 1857, throughout all the year, 
amongst 307 days of observation there were 200 instances in which the difference 
between the mean of two consecutive days was less than 1° Eahr. 

In February all along the western coast the land-winds become the predominating 
air-currents; the day is dry and hot; during the night, till shortly after sunrise, the 
temperature is still cool. With the exception of this period, December to February, 
the chmate is, in consequence of the heat being combined with great moisture, verv 
debilitating. In Madras dew, even heavy dew, is frequent in December and January; 
also gTound-fogs are formed; they are very low, not rising higher than to 2 to 3 feet 
above the ground; they do not interfere with the unrivalled aspect of a tropical night 
of starlight.^ 

The hot season on the western coast begins in March, and ends with May; also 
at this period sea-breezes alternate with the land-winds; but they are much more reduced 
in duration and intensity in the southern parts; in the beginning of May 1855 Bombay 
though exceptionally, as fine a sea-breeze from noon till after sunset as in 
the cool season; but at Kananur, though also on the Malabar coast, the weather was 
hot and close. Along the eastern coasts the south-west monsun begins early in May, 
but the heat continues increasing, less in the extremes than in the mean of the 24 hours, 
till July. In March and April, as well as in May, the air is frequently rendered damp 
by a “south,” or “long-shore,” wind; though it varies but little in temperature, its 
moisture becomes a regular cause of frequent rheumatic complaints. 

1 I may here add that Mr. Pogson quite recently, February Snd, 1864, discovered the 80th of the asteroids 
from the Madras observatory; he called it Sappho. 
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The rainy season sets in shortly after the beginning of the south-west monsun; 
on the western coast about the commencement of June; in the interior, to the east 
of tlae ghats, it is generally a little later, but there is no lack of stormy weather 
preceding it, with severe squalls and occasional showers. It is not unusual that also 
along the sea-shore a retardation of the monsun for a week or two takes place, as 
in 1854. On the eastern, or Korpmandel, coast the south-west monsun, having lost its 
moisture during the passage over the Ghats and the Mlgiris, is not the season of 
rain, in its beginning. “In June,” they say at Madras, “land-winds, sun, and dust 
form the chief part of our diet.” From July the precipitation of rain increases.^ 

Autumn has still some south-west monsun, succeeded by westerly or variable 
wind all over the southern part of the peninsula; in October, from about the 15th to 
20th, the north-easterly monsuns begin. In the Konkan the rain has then subsided 
already more than a month, ending with August; the weather, after some irregular 
depressions of short duration, begins to be cool, with bracing mornings. For the 
Koromandel coast this is the proper rainy season, lasting till end of November. The 
north-easterly monsun is a heavy wind with frequent gales: towards midday light 
sea-breezes very frequently interrupt the monsun. 

In reference to the salubrity of the different military stations in the Presidencies 
of Madras and Bombay, the best comparison may be drawn from the careful tables 
presented to Parliament by the Inspectors-general of the medical department, Dr. Pbaese ^ 
and Dr. Maophekson^ at Madras, and Dr. Eooke at Bombay.® Statistical details about 
Bombay Island were published for 1848-1852 by Dr. A. H. Leith; “Deaths in Bombay, 
printed by order of Government at the Bombay Education Society’s Press.” His tables 
also include the different native castes. 


1 Principal Inspector-General Peaese’s “Eeport on the Madras Stations,” Pari. San. Rep., Vol. II., pp. 601 to 621. 

2 “Report by Inspector-General of Hospitals, Dr. Macehebsok, H. M. Madras Establishment,” ibid., pp. 622 to 
(;G0, with a very detailed map of Sanitaria for Southern India; I gave a reduction of it for comparison with Hima- 
layan stations in Meteorol. Table, No. IV. 

^ “Replies to questions on the Sanitary State of the Indian Army by Dr. Rooke, Principal Inspector-General, 
Med. Dept., Bombay Presidency, ibid., pp. 911 to 9l8. 
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A. Madras Presidency.^ 


No, 1. 

Table of Principal Stations ocenpied by European Troops, arranged according to their order of 
Salubrity, calculated on the ayerage of 10 years, from 1847 to 1856-7. 


Eatio per 1,000 of Sickness 
to Strength. 

Eatio per 1,000 of Deaths 
to Strength. 

Eatio per 1,000 of Deaths to Strength, 
excluding those from Cholera. 

, 1 Wellington (^) ... . 

1,001 

1 Jalna 

10-3 

1 Jalna 

9-3 

Bangalur 

1,417 

Kanniir 

17-9 

Bellari 

13-2 

Kannilr (Kannannr) . 

1,514 

Bellari 

18-0 

Bangalur 

15-4 

Tonghu (®) . . . . . 

1,534 

Bangalur 

19-0 

Trichinapaly 

17-4 

5 Eangun(®) ...... 

1,630 

5 Trichinapaly 

19-7 

5 Kannilr 

17-7 

Bellari 

1,761 

Sikanderabad 

24-5 

Sikanderabad 

24-0 

Saint Thomas Mount 

1,761 

Kampti 

28-6 

Kampti 

25-1 

TricHnapaly 

1,814 

Madras 

29-6 

Madras 

27-1 

Sikanderabad 

1,825 

Wellington (^) . . . . 

34-1 

Wellington (®) .... 

31-2 

10 Madi’as . . 

1,834 

10 Saint Thomas Mount 

38-6 

10 Rangun (D 

35-1 

Kampti ........ 

2,015 

Tonghu (®) 

42-8 

Saint Thomas Mount 

37-3 

Jalna 

. 2,368 

Rangun (®) 

48-2 

Tonghu. (D 

40-7 

‘ 1 

(The nuiabers in parentheses indicate the number of years for which the average was obtained where not fully 1( ) years.) 


In the year 1862^ the Ratio per 1000 of Deaths to Strength was but 25 '08, 
one-third less than in the year preceeding; for the ten years compared in this table 
the mean is 27-62. In Bombay the ratio was for 1862 24-60, in Bengal 27*55. 


' Compare tlie details for Bengal, p. 191. 

^ Quarterly Review, CXTI., p. 432, Oct. 1864. 


k6nKAN, MiLABAE, KAEkItIK. 


379 


No. 2. 

Table of Stations occupied by Native Troops, arranged according to their order of Salubrity, 
calculated on the average of 10 years, from 1847 to 1856-7. . 


Ratio per 1,000 of Sickness 
to Strength. 

Ratio per 1,000 of Deaths 
to Strength. 

Ratio per 1,000 of Deaths to Strength, 
excluding those from Cholera. 

1 Malakka 

. 374 

1 Khilon (Quilon) . . . 

6-8 

1 Harrih^r 

. . 4-9 

Karnhl ....... 

. 547 

Jalna 

7-3 

Vellur 

. . 5-6 

Kanntir ....... 

. 598 

Bellari'. . 

7-8 

Bellari 

. . 6-1 

Kampti . 

. 611 

Kanndr 

8-4 

Jalna ....... 

. . 6-4 

5 Penang 

. 647 

6 Sikanderabad 

8-5 

5 Khilon (Quilon) . 

. . 6-5 

Mangalur 

. 650 

Palghat 

9-1 

French Rocks . . 

. . 7-01 

VelWr. ..*.... 

. 660 

Harrih4r 

9-6 

Sikanderabad. . . 

. . 7-1 

Samalkdtta 

. 693 

Bangalur ....... 

10-1 

Madras 

. . 7-2 

J alna . 

. 727 

Mangalur 

10-2 

Palghat 

. . 7-6 

10 Harrihhr ...... 

. 748 

10 Masulipatam 

10-2 

10 KMapa 

. . 7-6 

Bellari 

. 772 

Vedltir 

10-4 

Tricliinapillly . * * 

* 7-8 

Sikanderabad . . . 

. 772 

Madras 

10-5 

Karnul 

. . 8-0 

Palamkotta 

. 774 

Karnhl 

10-5 

Kanntir 

. . 8-4 

Khilon (Quilon) . . 

. 787 

Malakka 

10-8 

Palamkotta .... 

. . 8-6 

15 French Rocks . . . 

. 787 

15 Frencli Rocks 

11-6 

15 Malakka . » . * . 

. . 8-7 

Madras 

. 807 

Kampti 

11-9 

Bangalur 

. . 9-1 

Berhampur. . . . , 

. 824 

Kadapa 

12-04 

Kampti 

. . 9-7 

Kadapa 

. 837 

Samalkdtta ...... 

12-2 

Masulipatam . . . 

. . 9-8 

Palghat 

. 839 

Merkara 

14-4 

. Mangalur ..... 

. . 10-2 

20 Trichinapali .... 

. 858 

20 Palamkotta 

15-9 

20 Merkara 

. . 10-9 

Bangalur 

. 900 

Trichinapaly ..... 

16-1 

Samalkdtta .... 

. . 11-3 

Vizianagram .... 

. 966 

Vizagapatam ..... 

16-3 

Berhampur .... 

. . 13-5 

Masulipatam .... 

. 972 

Penang 

17-2 

Meday (9 

. . 15-1 

Merckara 

. 985 

Singapur 

17-3 

Vizagapatam . . . 

. . 16-1 

25 Singapur 

. 1,035 

25 Rangun (^) 

17-7 

25 Vizianagram ... 

. . 16-8 

Piangun {^) 

. 1,358 

Meday (’) 

19-6 

Singapur 

. . 17-1 

Vizapatam 

. 1,383 

Vizianagram ...... 

19-8 

Penang 

. . 17-2 

Mulmen 

. 1,512 

Berhampur 

20-2 

Rangun (^) . . . . 

. . 17-6 

Tonghu (^) 

. 1,831 

Tonghu 

21-9 

Tonghu (9 • . • ■ 

. . 19-5 

30 Henzada (^) .... 

. 1,996 

30 Mulmen 

22-8 

30 Mulmen 

. . 20-8 

Meday (}) 

. 2,504 

Labuan 

29-1 

Labuan 

. . 29-1 

32 Labuan (*^) 

. 2,714 

32 Henzada 

29-2 

32 Henzada 

. . 29-2 

(The numbers in parentheses indicate the number of years for which the 

average was obtained where not fully 10 years.) [ 


48 > 1 = 
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GEOUP THI; SOUTHEEN INDIA, COASTS ; 


B. Bombay Presidency. 


Stations. 

Ratio per 1,000 of 
Sickness toStrength. 

Ratio per 1,000 of 
Deaths to Strength. 

Number of Years 
referred to. 

Assirghir 

1,527 

• 13-5 

3 

years, 

1858-61. 

-1— 1 

1,663 

13-7 

10 

j? 

1850-60. 

Aden 

1,386 

16-7 

10 

55 

75 

Puna 

1,842 

17-3 

10 

55 

75 

Belgau 

1,443 

17-8 

10 

55 

75 

Sattara 

1,808 

18-9 

3 

55 

1857-60. 

Disa 

1,854 

19-5 

10 

55 

1850-60. 

■Ahmedabad .... 

2,088 

20-8 

3 

55 

185y-60. 

Sholapur 

2,454 

20-9 

10 

55 

1850-60. 

Ahmedndggar . . . 

j 2,377 1 

27-2 

10 

55 

55 

1 Kaxrachi 

1,856 

27-4 

10 

55 

55 

Mhau 

2,333 

28-4 

3 

55 

1857-60. 

Haiderabad .... 

2,306 

28-7 

10 

55 

1850-60. 

Himach 

2,790 

30-3 

3 

55 

1857-60. 

Kolaba (Bombay) . 

1,775 

32-0 

10 

55 

1850-60. 

Nassirabad 

2,158 

37-8 

10 

75 

55 

Baroda 

2,607 

42-3 

3 

55 

1857-60. 

Surat . 

4,034 

51-7 

3 

55 

55 


The absolute extremes vary so little that here they are the same nearly every 
year. In the following table those of Bombay are selected from the Bombay obser- 
vatory tables for 1855; those for Madras, Arcot, and Trichinapali from Balpoue’s 
“Barometrical Sections,” p. 31. 

hor the insolation along these coasts I had no sufficient data for presenting 
monthly means. Isolated observations made during our travels shall be given with the 
experimental details in Yol. Y. Tne Bombay observations in Yol. I., for the year 1841, 
mention “a thermometer exposed to the sun’s ra 3 ''s;” but as the late Dr. Buist 
informed me, it was afterwards given up, the instrument not being delicate enough; 
it has not been replaced since in the annual registers. 

End of May and beginning of June readings from 135° to 140° Fahr. are not 
unusual. 
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Absolute Extremes. 


Months. 

Bombay. 

Madras. 

Arkot. 

Trichin^palli. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

January. ...... 

60-0 

00 

00 

2 

67 

83 

65 

81 

71 

81 

February 

68-8 

87- 

2 

68 

87 

66 

84 

72 

85 

March ........ 

67-2 

CO 

3 

69 

90 

63 

92 

79 

92 

April 

74-0 

CO 

2 

75 

92 

82 

93 

84 

96 

May 

79-3 

94- 

2 

78 

100 

75 

95 

82 

97 

June ... 

76-0 

95 

3 

79 

98 

82 

95 

82 

96 

July 

75-8 

CD 

CD 

4 

77 

95 

82 

93 

83 

95 

August 

74-4 

89 

■2 

76 

94 

78 

93 

S3 ■ 

90 

September 

75-0 

88 

■3 

75 

93 

79 

89 

79 

90 

October 

73-0 

92 

•5 

74 

92 

73 

89 

75 

85 

NoTember 

71 <6 

91 

•5 

71 

86 

73 

83 

72 

86 

* 

December 

C6-2 

90 

•8 

70 

84 

69 

78 

73 

85 


(Views from the coasts of southern India will be given in that part of the Atlas 

accompanying Vol V.) 








G-EOUP Yin; SOIJTHEEN' INDIA, COASTS; 


Aejarakandi, in. Malabar. 

latitude North. Longitude East Green. Height. 

11° 40' 75° 40 L.a.L.S. ■ 

1810-13, 1818-23. Means from obseryations by Beowe, Trans. Literary So c. of Madras, 1827, p. 80. 


Months. 






1810 1811 1812 1813 1818 1819 1820 

1821 

1822 

1823 


Mean of the month. 


General 

mean. 


January 

78 

78 

79 

80 

79 

78V3 

80 

82 

82 


79 

7 

February 

82 

83% 

8OY3 

81 

81 

81 

83 

8IV3 

82% 

85 

83 

51 

9 

March 

81% 

83% 

84 

85 

84 

83 

84V3 

83V3 

84 

83 

5 

April 

84 

84% 

85 

85 

85 Vs 

86 

84V3 

87 

86% 

88 

85 

6 

7 

May 

82 

84 

83% 

80 

83% 

85 ‘ 

82 

85 

85% 

86% 

83 

June 

78 

79 

78% 

79% 

80 

8OV3 

78 

83 Vs 

80% 

80% 

79 

8 

July 

77 

80 

78% 

79 ' 

78 

79 

77% 

79 

79 

77 

78 

4 

August 

78% 

79% 

79 

79 

77Vs 

7973 

78 Vs 

79% 

79 

79% 

79 

1 

September 

79 

;| ' 

I 80% 

77% 

78% 

80% 

79 

79 % 

81% 

79% 

80% 

79 

6 

October 

i 80% 

80% 

80% 

i 78 

1 80% 

80 

81 Vs 

82% 

80% 

81 

82% 

80 

7 

November 

81 

77% 

79% 

80 

82 

80 

81% 

81% 

81% 

SO 

6 

December 

80 

79 

79% 

79 

79Va 

81 

81 Vs 

81% 

80% 

80% 

80 

2 

Year 

80-2 

80-9 

80-5 

89-3 

80-9 

81-0 

80-9 

82.3 

81.7 

82-0 

81- 

1 


General mean of the seasons and of the year. 


Dec. to Febr. 


March to May, 


June to Aug*. 


Sept, to No\7. 


Year. 
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G-EOUP VIII: SOUTHEEN INDIA, COASTS; 


OuELEw Island, or Kallg^k. 

On the proposal of Dr. Macpheeson, of Madras, and Capt. Feasee, engineer of the Alguada 
Light-house, government has sanctioned the making this island a marine sanitarium and watering-place. 
The news reached me in April 1862, hut I have not yet received further details, although Dr. Macphukson 
kindly supplied me with information as to the meteorological observations iPade at many otlier 
stations. 


CHiTTfa, in the Karnatik. 

Latitude North. Longitude East G-reen. Height. 

13 “ 11 ' 79"' 6' 1,112 feet. 

1853 and 1854. Haepee. SE.; 10; 2; 4; 10. For 1853 only the mean of the montli, deduced 
from SE. and 4^, was communicated to me. 

ScHLAGiOTVTEM, “Met. Mscr.,” Vol. 8. 


Months. 

1 

1853 

1854 

General 

mean. 

Months. 

1853 

1851 

Gcmeral 

in can. 

Mean of 
the 

month. 

SE. 

4^^ P, M. 

Mean 
of the 
month. 

Mean 
of the 
month. 

SR. 

P. M. 

Mean 
of the 
month. 

i 

January 

77-2 

68-5 

79-5 

74-0 

75-6 

July 

87 

78-7 

so • 7 

82-7 

84-8 

February 

77-7 

72-2 

83-7 

77-9 

77-8 

August 

84 

78-5 

80 . 0 

82 • 2 

S 3 - 1 

March 

82-4 

77-2 

87-0 

82-1 

82-2 

September 

85-5 

78-0 

85-0 

81-5 

83-0 

April 

85-8 

84-5 

97-7 

9 M 

88-4 

October 

80-7 

72-7 

80 ■ 2 

76 -4 

- . 

/ iS • i ) 

hlay 

90-5 

86-0 

93-0 

89-5 

90-0 

November 

76-0 

67-0 

77-0 

72-0 

74 • 0 

1 June 

87-7 

82-7 

89-5 

86-1 

86-9 

December 

( 75 - 0 ) 

.... 

.... 

72-5 

7 :} . 7 

i 

i 

- 



- 


Year 

82-5 



80 • 7 

SI *5 


General mean of the seasons and of the year. 


Dec, to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

75-7 

1 

1 

86-9 

84-9 

78-5 

81-5 
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Di-PULi, in tlie Konkan. 


Latitude Nortli. 
17° 48' 


Longitude East Green. 
73° 13' 


Heiglit. 
600 feet. 


1859. Johnstone. SE..; 10; 4; 10. The values given below are the means of these 4 hours; the 
maxima and minima were taken by registering instruments. Pari. San. Rep., Yol. II., p. 883. ^ 


1859. 

Months. 

Min. 

Max. 

Mean. 

Months. 

Min. 

Max. 

Mean. 

January 

61- 3 

87-5 

74-8 

July 

74-2 

83-9 

81-0 

February 

62-5 

89-6 

77-7 

August 

72-9 

78-3 

78-5 

March 

68-1 

91-1 

79-9 

September 

72-7 

83-4 

77-4 

Atiril . . 

73-8 

93-6 

84-4 

October 

69-6 

88-6 

78-9 

MRY , - t t r ‘ - 

75-2 

92-0 

84-2 

November 

68-1 

92-8 

79-7 

June 

75-1 

85-6 

79-9 

December ..... 

61-2 

(broken) 

73-7 


Mean of the seasons and of the year. 


Dec. to Fehr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

75-4 

82-8 

79-8 

78-7 

79-2 


’ For June the mean there is 89 '9 instead of 79 '9. 


lY. 


49 
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GEOUP Tin: SOUTHEEN INDIA, COASTS; 


Dhd^ma, in Kandesh. 

Latitude North. Longitude East Green. Height. 

24 ° 54 ' 74° 42 1,000 feet. ^ 

Sept. 1853 to March 1858. Geeig, Capt. Engineers. Means, without the details being given; 
but they appear to he carefully combined when compared with the extremes. 1 a.rl. fean. Lcj)., 
Vol. II., p. 892. 




1853 to 1858. 




January 

70-4 

1 May 

91-3 

September 

«()•(> 

i February 

75-5 

June 

87-3 

October 

<S0-0 

1 March 

82-5 ' 

July 1 

81-7 

November ' 

7 .5 ■ 0 

April ... 

87-9 

August 

79-9 

December ..... 

7 1-8 


General mean of the seasons and of the year. 


Dec, to Febr, 

March to May. 

Jnne to Ang, 

Sept, to Nov. 

Y ear. 

72-6 



87-3 

83-0 

78-6 

80-4 

... 


1 The height of the mountain Torum hlal, ia its vicinity, is at the lake 4,304 feet, ou the summit 5434. 
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G-antt^tr, in the Karnatik. 

Latitude Nortli. Longitude East Green. Height. 

16°17'-7 80“25'-6S L.a.L.S. 

* i 

1852-3. J. Fletchee. Only approximate monthly means. 

SoHLAGiNTWEiT, “Met. Mscr.,” Vol. 9. 

1855-9. Extremes and “Means.” Pari. San. Rep., Vol. II, p. 459. I left it out, however, since I 
did not know how to interpret or to combine the data. I allude to the circumstance that 
the “mean temperature” in July is 1° Fahr. warmer than the “mean maximum.” Again, in 
November it is 10° Fahr., in December 5° Fahr., cooler than the “mean minimum.” 


1852-3. Monthly Means. 

January 

February 

March 

74 

78 'A 

81 Va 

April 

May 

June 

84y, 

88 

85Va 

July 

August 

September 

84 

SSVa 

82Va 

October 

November 

December 

82 

81 

78% 


Mean of the seasons and of the year. 


Dec, to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year, 

77-2 

84-7 

84-3 

81-8 

82-0 


49 * 
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GROUP VIII : SOUTHERN INDIA, COASTS; 


KXdi^lur, in the Karnatik. 

Latitude North. Longitude East Green. Height. 

ll°43'-6 79° 45 '- 75 La.L.S. 

1853-4. Bueneii. 1853: SR.; 10; 2; SS. — SR.; 10; 2; 4; 10. — To obtain the mean I 

2 4- SS 

adopted, for 1853: 4 = — •which gave differences between SR. and quite in analogy 

L 

with the direct observations in 1854. 

SoHLA.aiNTWEiT, “Met. Mscr.,” Vol. 7. 



1853 

1854 

General 

mean. 

Months. 

SR. 

4*^ P.M, 

Mean of 
the 

month. 

SR. 

4 '* P.M. 

Mean of 
the 

month. 

January 

80 

81-2 

80-6 

74 

74-5 

74-2 

77-4 

Eebruary 

80-5 

81-0 

80-7 

76-5 

79-0 

77-7 

79-2 

March 

84 

85-0 

84-5 

80-5 

84-0 

82-2 

83-3 

April 

84 

85-7 

84-8 

84-0 

86-0 

85-0 

84-9 

May 

86 

89-5 

87-7 

85-5 

88-5 

87-0 

87-3 

June 

85 

89-7 

87-3 

84-0 

86-0 

85-0 

86-1 

July 

85-5 

88-5 

87-0 

84-5 

85-5 

85-0 

86-0 

August 

82-5 

85-0 

83-7 

84-5 

84-0 

84-2 

83-9 

September 

83-5 

85-5 

84-5 

84-0 

85-0 

84-5 

84-5 

October 

81-5 

83-5 

82-5 

83-5 

83-0 

83-2 

82-8 

November 

75-5 

79-5 

77-5 

78-0 

80-0 

79-0 

78-2 

December 

74-5 

76-9 

75-7 

— 

— 

(77-0) 

76-3 

Tear 

Mean for 1853: 83-0 

Mean for 1854: 82-0 

82-5 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Noy. . 

Year. 

77-6 

85-2 

85-3 

81 -8 

82-5 
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KalikIt, in Malabar. 

I^atitude North. Longitude East Green. Height. 

11° 15'-2 75°45'-4S L.a.L.S. 

1853-4. Davids; Barker. SR., 10; 4; SS. and SR.; 10; 2; 4; 10. 
ScHLAGiNTWBiT, “Met. Mscr.,” Vol. 3. 


Months. 


1853 

‘ 

1854 

General mean. 

. 

SR, 

# P.M. 

Mean of 
the 

month. 

SR. 

4*^ P.M. 

Mean of 
the 

month. 

.January 

81 • 0 

83 ■ 2 

82-1 

77-7 

83-5 

80-6 

81-3 

l‘'el)ruary 

81-0 

84 • 2 

82-() 

79-7 

84-0 

81-8 

82-2 

March 

83-7 

8()-5 

85-1 

81-2 

84-2 

82-7 

83-9 

April 

84-2 

87-0 

85 -(5 

84-7 

83-5 

84-1 

84-8 

May 

85 . 2 

87-5 

86-3 

83-0 

86-7 

84-8 

85- 5 

.June 

80-0 

80-7 

80-3 

77-5 

81-9 

79-7 

80-0 

July 

78-7 

80-0 

79-3 

76-7 

79-5 

78- 1 

78-7 

August 

78-7 

80-0 

79-3 

78-2 

81-0 

79-6 

79-4 

September 

79-7 

82-0 

80-8 

77-5 

79-0 

78-2 

79-5 

October 

80-0 

83 • 2 

81-6 

77-5 

80-7 

79-1 

80-3 

November 

79-7 

83-0 

81-3 

77-5 

82-0 

79-5 

80-4 

December 

76-7 

82-0 

79-3 

76-5 

82-0 

79-2 

79-2 

Year 

Mean 

for 1853 

: 81-9 

Mean for 1854 

; 80-6 

81-3 


General mean of the seasons and of the year. 


Dee. to Febr. 

March to May. 

i 

June to Aug. 

Sept, to Nov. 

Year. 

80-9 

84-7 

! 

79-4 

80-1 

81-3 
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GROUP Vni: SOUTHERN INDIA, COASTS; 


Kanant^r, in Malabar. 

Latitude North. Longitude East Green. Height. 

ll°51'-4. 75° 21'. 3$ • L.a.L,S. 

1852-4. White; Davids. 1852-3; SR.; 10; 4; SS.— 1854: SR.; 10; 2; 4; SS. 

ScHLAGHNTWEiT, “Met. Mscr./’ Yol. 7. 

1850-8. “Mean temperature,” -without the details of the hours employed. It is throughout about 
1° Fahr. -warmer, probably an evening hour (SS.?), being included. Pari San. Rep., Vol. IL, 
p. 405. ■ 



1852 

1853 

1854 

General 

mean. 

Months. 1 

SE. 

4^^ P-M. 

Mean 
of the 
month. 

SE. 

1 

P.M. 

Mean 
of the 
month. 

SE. 

4^* P.M. 

Mean 
of the 
month. 

1 1 

i January j 

76 ' 

86 1 

81-0 

75 

84 

79-5 

73 

84 

78-5 

79-7 

! February j 

77 ' 

SS 

82-5 

76 

85 

80-5 

75 

85 

80-0 

81-0 

March 

: 

80 

89 

84-5 

80 

87 

83-5 

79 

87 

83-0 

83-7 

1 April 

83 

91 

87-0 

81 

88 

84-5 

82 

85 

83-5 

85-0 

May 

80 

87 

83-5 

82 

88 

85-0 

81 

89 

85-0 

84-5 

June 

79 

83 

81-0 

77 

79 

78-0 

78 

81 

79-5 

79-5 

July 

78 

82 

80-0 

76 

79 

77-5 

76 

79 

'77-5 

78-3 

August 

77 

82 

79-5 

76 

80 

78-0 

77 

81 

79-0 

78-8 

September 

78 

82 

80-0 

77 

81 

79-0 

77 

81 

79-0 

79-3 

October 

78 

83 

80-5 

77 

83 

80-0 

76 

81 

78-5 

79-7 

November 

77 

85 

81-0 

77 

84 

80-5 

77 

84 

80-5 

80-7 

December 

76 

S3 

79-5 

72 

84 

78-0 

76 

84 

80-0 

79-2 

j| Year 

|i 

‘i 

Mean for 1852: 81-7 

Mean for 1853 

80-3 

Mean for 1854; 80-3 

80-8 


General mean of the seasons and of the year. 


Dec. to Febr. 



March to May 

June to Aug. 

Sept, to Nov. 

-1 

Year 

GO 

O 

84-4 

- 78-9 

79-9 

80-8 
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Kaeikal, in the Karnatik. 

Latitude North. Longitude East Green. Height. 

11° 5' “ 79° 56' L.a.L.S. 

1854-6. I obtained it from Dr.GoDiisrEAU. before SR.; 2; 9. 

ScHLAOiNTWEiT, “Met. Mscr,,” VoL 7. 

tor clediicmg the daily mean I adopted, from analogy with the Madras observations, 4 — 2 — — 

■ *j 


Months. 

1854 

1855 

1856 

General 

mean. 

Va** 

before 

SR. 

1\M. 

Mean of 
the 

Biontli. 

1/ h 
/2 

before 

SR, 

4^* P.M. 

Mean of 
the 

month. 

befoi’e 

se. 

P.M. 

Mean 
of the 
month. 

Jan. 

73 -8 

78 • 9 

76-3 

75-2 

78-5 

76-8 

73-4 

80-2 

76-8 

76-6 

Fehr. 

77-4 

82-7 

80-0 

74-2 

79-7 

76-9 

74-2 

85-9 

80-0 

79-0 

Marcli 

81-2 

85-1 

83-1 

79-4 

81-9 

80 • 6 

77-4 

87-5 

82-4 

82-0 

April 

84-2 

90 • 6 

87-4 

84- G 

85-3 

84-9 

83-0 

90-3 

80-6 

86-3 

May 

85-3 

93 ■ 1 

89-2 

86-0 

88-1 

87-0 

82-1 

89-4 

85-7 

87-3 

June 

87-5 

90-3 

91-9 

84-1 

85-1 

84-6 

84-2 

95-1 

89-6 

88-7 

July 

82-6 

91-1 

86 -S 

82-8 

84-4 

83-6 

80-1 

92-6 

86-3' 

85-6 

Aug. 

81-6 

90-7 

86-1 

79-9 

82-7 

81-3 

79-0 

87-3 

83-1 

'83-5 

Sept. 

81-6 

90-2 

85-9 

81-7 

83-6 

82-6 

78-7 

89-1 

83-9 

84-1 

Oct. 

82-4 

86-7 

84-5 ■ 

79-0 

80-1 

79-5 

77-8 

86-2 

82-0 

82-0 

Nov. 

78-3 

81-9 

80-1 

76-1 

78-3 

77-2 

76-7 

81-9 

79-3 

78-9 ' 

Dec. 

74-9 ' 

79-8 

77-3 

72-5 

74-3 

73-4 

72-9 

76-5 

74-7 

75-1 

Year 

Mean for 1854 

: 84-0 

Mean for 1855 

: 80-7 

Mean : 

for 1856 

: 82-5 

82-4 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May 

June to Aug. 

Sept, to Nov. 

Year 

76-9 

1 

85 - 2 

85-9 

81-7 

82-4 
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GEOUP VIII : SOUTHEEN INDIA, COASTS ; 


Latitude North. 
9°58'-l 


KdcHiN, ill Malabar. 

Longitude East Green. 
76° 13' -6$* 


Height. 

iL.a.L.S. 


1852-4 


Baekee. SR.; 10; 4; SS. and SR., 10; 2; 4; 10. 
ScHLAGiNT-WEiT, “Met. Mscr.,” Vol. 3. 



1852 

1853 


1854 


ij 

H 

General mean, jl 

h 

i| 

j! 

Months. 

SR. 

4'* P.M. 

Mean 
of the 
‘ month. 

SR. 

4^^ P.M. 

Mean 
of the 
month. 

SR. 

4'* P.M. 

Mean 
of tho 
xnoiith. 

Jan. 

73-9 

83-3 

78-6 

75-0 

84-9 

79-9 

74-0 

85-3 

79-6 

7<) ■ 4 

Eebr. 

75-3 

85-1 

80-2 

74-5 

84-9 

79-7 

76-8 

87-5 

82-1 

80 • 7 

March 

79-3 

87-3 

83-3 

79-0 

86-6 

82-8 

80-9 

88-5 

84 • 7 

8 3 * 0 

1 April 

80-2 

88-5 

84-3 

79-7 

88-1 

83-6 

82-1 

90-1 

86 -1 

84 ■ 7 

May 

77-7 

84-7 

81-2 

79-1 

87-2 

83-1 

80-3 

87-8 

84-0 

82-7 

June 

76-8 

81-0 

78-9 

76-9 

80-7 

78-8 

73-4 

80-6 

77-0 

78-2 

July 

77-0 

80-5 

78-7 

76-5 

80-4 

78-4 

77-8 

80-4 

74-1 

77-1 

Aug. 

76-6 

81-0 

78-8 

77-0 

80-0 

78-5 

79-2 

81-0 

•80-1 

79-1 

Sept. 

77-4 

82-4 

79-9 

77-1 

83-4 

80-2 

79-0 

81-3 

80-1 

80 • 1 

Oct. 

76-7 

83-7 

80-2 

76-7 

83-2 

79-9 

79-4 

81-2 

80-3 

80 - 1 

Nov. 

j 

76-7 

85-9 

81-3 

78-0 

81-3 

79-6 

79-3 

81-2 

80-2 

80 . 3 

1 Dec. 

75-9 

83-2 

79-5 

75-0 

84-4 

79-7 

78-2 

82-3 

80-2 

79-8 

Year 

1 

1 

Mean 

for 1852 

;; 80-4 

Mean for 1853; 80-3 

Mean for 1854 

: 80-7 

80 - 5 


General mean of the seasons and of the year. 


i 

! 

1 

Dec. to Febr. 

March to May 

June to A-ug. 

Sept, to Nov. 

Year 

• 80-0 

1 

83-7 

78-1 

80-2 

80-5 
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MadrXs, in the Karnatik; 

Astronomical and Magnetieal Observatory. 

Latitude North. Longitude East Green. Height. 

13° 4' -2 80° 13' -,9$ 27 feet. 

For Madras we have three series of observations; 

a) 1796-1821. This series has been reduced by Goldingham to true means by comparison with 
the results of hourly observations. 

b) 1822-43. Observations by Goldingham: and Taxlob, published under the title: “Meteorological 
Register,” Madras, fob 

The hours of observation were, during this series, from 1822-37: SR.; 10; 12; 2; SS.; 
from 1837-43: 10; 4; 10. The hourly observations of the period 1841-50 allowed one to deduce 
true means, and I found that, for Madras, from the observations at 10 o’clock a. m. 2° Fahr. 
had to be deducted to obtain, with very small deviation, the true means. Besides, Dove 
had observed already, Berl. Acad., 1847, p. 30, that the instrument in use till October 1830, 
then broken By a typhoon, had to be corrected — ^1° 1' Fahr. He obtained this result by 
direct comparison of the observations of each year with the mean of the entire period. To 
my monthly means for this period this instrumental correction is applied. 

c) From 1841-50 hourly observations were made most carefully under the superintend ance of 
Tayloe, Wobstbe, and Jacob. They are printed under the title: “Meteorological Observations 
at the Magnetieal Observatory,” Madras, 1854, 4to. Since this publication, which concludes with 
the observations of 1850, no new volume has appeared. The thermometer, when examined in 
1854, I found to differ from the Kew standard -f- l°-0 Fahr. for temperatures between 
76° and 95° Fahr., and -1-0° -9 in those above and below these limits. In the printed volume 
no corrections are applied. I could not decide whether this had been the case already during 
all the observations which do not materially differ from the period proceeding, or not. I left 
them uncorrected, except the last year, 1850, the more as in the mean of the 60 years these 
four years would not make a difference of even one-tenth. I mention it, however, in order to 
its being kept in mind in case these years in particular had to be compared with contemporaneous 
observations of other stations. (Also above, in the hourly variation of temperature in the daily 
period for which I had to take the year 1850, the correction [ — 1°-0 Fahr.] is applied.) 

d) During our stay in India we obtained copies of the magnetic' and meteorogical original observ- 
ations, made every hour, through the kindness of the Hon. Walteb Elliot, the member of 
council so well known for his scientific activity. 

For this series, at first thermometer No. 42, then No. 7, was used; to both the corrections 
resulting from comparisons with the Kew standard have been applied. 

ScHLAGiNTWEiT, “Met. Mscr.,” Yol. 8. 

Colonel Jacob and Major Woestee most kindly supplied us, besides, during the entire period 
of our travels, with corresponding observations on the temperatui’e of the ground at various depths, 
with long geothermometers we had left at Madras. 


lY. 


50 
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GEOTJP VIII: SOUTHERN INUIi, COASTS; 


Of late the Journal of the Madras Literary Society has also regularly gken the details of 
the meteorological observations made at the Madras observatory. 

(Compare the Station “Saint Thonias Mount.”) 

■ L Series. 




1796-1821. Mean of the months. 




January 

75-2 

April 

82 • 4 

July 

85-6 

October 

81-9 

February 

77-2 

May 

86-9 

August 

84-7 

November 

78-6 

March 

79-9 

June 

88*2 

September 

83-8 

December 

75-8 


n. Series. 


182243. Mean of the months. 


January 

76-2 

April 

84-7 

July 

84-7 

October 

81-6 

February 

78-0 

May 

87-6 

August 

83-4 

November 

78-0 

March 

81-6 

June 

87-0 

September 

83-4 

December 

76-4 
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in. Series. 








1841-50 and 55-57. 

Mean of the months. 









Months. 

1841 

1842 

1843 

1844 

1845 

1846 

1847 

1848 

1849 

1850 

1855 

1856 

1857; 

General 

mean. 

January 

. . 

, 

77 

0 

77 

6 

75-7 

76 

8 

75 

7 

75 

8 

74 

8 

77-2 

76 

2 



76-8 

75 

•3 

76 

3 

February 


* 

77 

9 

77 

9 

77-7 

79 

4 

78 

9 

79 

3 

78 

1 

78-6 

77 

0 

• • 

• 

79-6 

75 

•4 

78 

2 

March 

oo 

0 

82 

6 

81 

5 

82-2 

83 

1 

82 

3 

81 

5 

81 

9 

81-9 

79 

8 


* 

81-7 

80 

•2 

81 

7 

April 

84 

9 

85 

7 

85 

2 

86-3 

86 

6 

85 

8 

86 

3 

86 

4 

86-2 

85 

0 

85 

3 

85-5 

84 

•7 

85 

7 

May 

86 

8 

88 

1 

85 

0 

87-0 

88 

6 

87 

3 

87 

6 

88 

8 

90-3 

87 

3 

90 

3 

85-3 

. . 

. . 

87 

0 

June 

86 

3 

88 

0 

85 

5 

88-6 

86 

6 

88 

1 

85 

7 

90 

4 

87-9 

87 

9 

88 

8 

87*7 


• - 

. 87 

6 

July 

86 

8 

86 

7 

85 

8 

85-8 

86 

1 

85 

1 

84 

8 

87 

3 

86-4 

87 

0 

88 

2 

85-6 

. . 


86 

5 

August 

82 

5 

84 

5 

84 

5 

85-2 

85 

9 

84 

9 

84 

5 

86 

3 

86-3 

85 

5 

87 

0 

82-9 

. . 


85 

0 

September 

83 

9 

82 

4 

84 

3 

83-0 

83 

9 

85 

6 

84 

5 

85 

0 

;86-3 

83 

8 

85 

3 

84-3 



84 

3 

October 

79 

8 

81 

9 

80 

7 

80-5 

82 

9 

81 

9 

81 

4 

82 

8 

83-1 

82 

8 

81 

0 

81-2 

. . 


81 

' 6 

November 

78 

3 

78 

3 

77 

8 

79-2 

79 

1 

78 

5 

78 

6 

78 

8 

80-8 

78 

0 

78 

1 

77-1 



78 

■6 

December 

76 

7 

76 

6 

75 

9 

76-9 

77 

7 

76 

6 

76 

3 

77 

3 

77-7 

76 

2 

76 

2 

76-2 



76 

■6 

Year 

• « 

• 

GO 

4 

81 

9 

82-3 

OD 

1 

82 

6 

82 

2 

CO 

CO 

•2 

83-6 

82 

2 



82-0 



82 

■4 


General mean of tlie seasons and the year. 


Dec. to Febr. 

March to May 

0 

June to Aug. 

Sept, to Nov. 

Year 

77-0 

84-8 

86-3 

■ 

81-5 

82-4 


General means for the Period of 60 years; 
A. Months: 


January 

75-9 

April 

84-3 

July 

85-6 

October 

81-7 ' 

February 

77-8 

May 

87-2 

August 

84-4 

November 

78-4 

March 

8M 

June 

87-6 

September 

83-9 

December 

76-3 


B. Seasons and Year. . 


Dec. to Febr. 

March to May 

June to Aug. 

Sept, to Nov. . 

Tear 

76-7 

84-2 

85-9 

81 -3 

82-0 


50 
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G-EOUP Tin; SOUTHEEN INDIA, COASTS; 


Maduea (Mathura), in the Karnatik. 

Latitude North. Longitude East Green. Height. 

9° 55' -3 78° 6'-3i 600 feet. 

1853-4. CoLEBBOOK. SE.; 10; 4; SS. and 10; 2; 4; SE.; 10. 
ScHLAGiNTWEiTj “Met. Mscr.,” Vol. 3. 



1853 1 

1854 


Months. 

SR. 

4:^ P.M. 

Mean 
of the 
month. 

, SR. 

P.M. 

Mean 
of the 
month. 

General 

mean. 

January 

77-6 

79-7 

78-6 

78-7 

81-6 

80-1 

79-3 

February 

78-6 

81-6 

80-1 

83-3 

86-8 

85-0 

82-5 

March 

83-0 

86-6 

84-3 

85-6 

90-7 

88-1 

86 • 2 

April 

85*7 

88-7 

87-2 

87-7 

92-7 

90-2 

88-7 

May 

86-7 

90-7 

88-7 

88-6 

94-1 

91-3 

90 • 0 

June 

84-7 

88-6 

86-6 

88-7 

92-6 

90-6 

88-6 

July 

84-7 

88-6 

86-6 

85-7 

90-1 

87-9 

87-2 

August 

83-7 

87-2 

85-4 

85-6 

88-7 

87-1 

86-2 

September 

85-2 

86-7 

85-9 

85-8 

90-0 

87-9 

86-9 

0 ctober 

82-7 

86-7 

84-7 

83-6 

85-8 

84-7 

84-7 

.November 

78-6 

80-7 

79-6 

79-5 

81-8 

80-6 

80-1 

December 

77-6 

80-7 

79-1 

77-6 

80-6 

79-1 

79-1 

Year 

Mean for 1853: 83-9 

Mean for 1854; 86-0 

84-9 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

80-3 

88-3 

87-3 

1 

83-9 

84-9 
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Mangalue. 

Latitude North. Longitude East Green. Height. 

12°5r.7 74°49'.25 L.a.L.S. 

1852-4. Fonlis; Fallan; Chimmo. SH.; 10; 4; SS. and SR.; 10; 2; 4; 10. 

ScHLAGiNTWEiT, “Met. Mscr.,” Vol. 3. 


Months . 

1852 

1853 

1854 

General 

mean. 

S.R. 

4*^ P.M. 

Mean 
of the 
month. 

SE. 

4** P.M. 

Mean 
of the 
month. 

SE. 

4^' P.M. 

Mean 
of the 
month. 

January 

76.2 

83-8 

80-0 

,77.0 

83-5 

80-2 

75-7 

85-0 

80-3 

80-2 

February 

73.5 

85-1 

79-3 

78-0 

85-5 

81-7 

76 -3 

84-7 

80-5 

80 • 5 

March 

79-7 

86-0 

82-8 

81-3 

8(3 ‘8 

84-0 

82 • 0 

86-3 

84.1 

83-6 

April 

82-4 

87-2 

84-8 

81-4 

86 -G 

84-0 

84-8 

88-3 

86-5 

85-1 

May 

82-3 

86-0 

84-1 

83-0 

88-1 

85-5 

84-0 

93-5 

88-7 

86.1 

June 

79-0 

82-8 

80-9 

77-4 

80-7 

79-0 

75 • 6 

79-5 

77-5 

79 . 1 

July ’ I 

77-7 

80-0 

78-8 

77-0 

80-2 

78-0 

76-5 

78-7 

77-6 

78-3 

August 

77-2 

79-2 

78-2 

77-5 

80-7 

79-1 

72-2 

80-7 

76-4 

77-9 

September 

77-3 

79-9 

78-6 

78-1 

81-7 

79-9 

77-5 

81.5 

79 - 5 

79-3 

October 

77-1 

81-2 

79-1 

78-0 

83-7 

80-8 

77-0 

82-7 

79-8 

79-9 

November 

76-5 

83-9 

80-2 

78-4 

85-5 

81-9 

■77-5 

84-2 

80-8 

81-0 

December 

76-8 

83-5 

80-1 

76-4 

87-6 

82-0 

76-7 

84-2 

80-4 

80-8 

Year 

for 1852 

: 80-6 

for 1853: 

81-4 

for 1854: 

81-0 

81.0 


General mean of the seasons and of .the year. 


Dec. to Febr. 

March to May, 

June to Aug. 

Sept, to Nov. 

Year. 

80-5 

84-9 

78-4 

80-1 

81-0 
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GEOUP VIIi: SOUTHEEE INDIA, COASTS; 


Masulipatam, in tlie Karnatik. 

Latitude Nortli. Longitude East Green. Heiglit. 

16°9'-0 81°8'-2 L.a.L.S. 

1854. Ceawfoed. SR.; 10; 2; 4; 10. Schlagintweit, “Met. Mscr.,” Vol. 9. 

Parts of November and December bad to be determined approximatively to complete tbe means. 


1854 




Mean of 




Mean of 

Months. 

S.R. 

# P.M. 

the 

Months. 

SR. 

4^* P.MT. 

the 




month. 




month. 

January 

76-4 

80-1 

78-2 

July 

81-5 

86-5 

84-0 

February 

76-6 

82-4 

79-5 

August 

84-7 

89-5 

87-1 

March 

79-5 

86-5 

83-0 

September 

81-5 

84-5 

83-0 

April 

85-0 

90-3 

87-6 

October 

80-4 

83-3 

81-8 

May 

87-5 

93-3 

90-4 

November 

.... 

.... 

791/2 

June 

89-3 

95-9 

92-6 

December 

.... 

.... 

781,^ 


Mean of tbe seasons and of tbe year. 


Dec. to Fehr. 

March to May. 

June to Aug. 

Sept, to Nov". 

Year. 1 

78-7 ' 

87-0 

87-9 

81-4 

83 • 8 1 


Nelli5e, in tbe Karnatik. 


Latitude North. Longitude East Green. Height. 

14°28'.0 • 79°58'-3$ 81 feet. 

1853-4. Name illegible. SR.; 10; 4; SS. Schlagintweit, “Met. Mscr.,” Vol. 8. 


Months. 

1853 

1854 

General mean. 

Months. 

1853 


1854 


d 

ci 

SR. 

4^' p. 

M. 

Mean 
of the 
month. 

SR. 

4^^ P.M. 

Mean 
of the 
month. 

SR. 

4 '* P.M. 

Mean 
of the 
month. 

SR. 

4*^ P.M. 

Moan 
of tlie 
montti. 

<D 

a 

§ 

0 

Jan. 

77-0 

82 

6 

79-8 

69-5 

79 

7 

74-6 

77-2 

Jnly 

84-3 

92-3 

88-3 

83-2 

89-9 

86-5 

87-4 

Febr. 

173-4 

82 

1 

77-7 

72-1 

79 

6 

75-8 

76-7 

Aug. 

81-8 

87-4 

84-6 

83-4 

92-9 

88-1 

86-3 

March 

70-4 

84 

3 

77-3 

75-0 

80 

6 

77-8 

77-5 

Sept. 

83-7 

83-4 

83-5 

82-3 

90-1 

86-2 

84-8 

April 

81-7 

86 

5 

84-1 

80-5 

88 

3 

84-4 

84-2 

, Oct. 


82-1 

81-3 

80-0 

84-3 

82-1 

81-7 

May 

85-4 

91 

8 

88-6 

82-5 

95 

4 

88-9 

88-7 

j Nov. 

75-5 


78-2 

72-5 

82-9 

77.7 

77-9 

June 

84-7 

93 

0 

88-8 

85-5 

93 

7 

89-6 

89-2 

Dec. 

69*3 

1 72*8 

71-0 



7f;. A 

7 3 . •'7 











1 Year 

for 

1853; 

1 -L \J 

81-9 

for 

1854; 

/ U * VJ 

82-3 

1 0 * l) 

82-1 


General mean of tbe seasons and of tbe year. 


Dec. to Febr. 

March to May. 

June to Ang. 

Sept, to Kov. 

Year, 

75-8 

83-5 

87-6 

81-5 

82-1 
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Pallamk6ttah, in tlie Karnatik. 

Latitude North. Longitude East Green. Height. 

8M3'.5 77<'43'-3$ 209 feet. 

1853-4. COLEBEOOK. SR.; 10; 4; SS. 

ScHLAGiNTwEiT, “Met. Mscr. Vol. 3, 

1855-9. Pari. San. Rep., Vol. IL, p. 521. I left out the “Mean,” it being decidedly too ■warm, ge- 
nerally 3 to 4°. 


Months. 

1853 

Months. 

1853 

SE. 

4'* P.M. 

Mean of 
the 

month. 

SE. 

4^‘ P.M. 

Mean of 
the 

month. 

January 

77-5 

81-2 

79-3 

July 

83-3 

87-0 

85-1 

February 

77-0 

82-6 

79-8 

August 

83-2 

86-6 

84-9 

March 

81-2 

87-0 

84-1 

September 

84-0 

88-8 

86-4 

April 

83-2 

86-9 

85-0 

October 

81-3 

83-9 

82 • 6 

May 

85-4 

90-3 

87.8 

November 

79-0 

81-0 

80-0 

June 

84-3 

87-7 

86-0 

December 

75-7 

8L3 

78-5 


Isolated month (mean); 1854: January 78'8. (Mean of January 1853-4: 79 ’0.) 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Not. 

Year. 

79-1 

85-6 ^ 

85-3 

83-0 

83-3 
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G-EOUP Vin; SOTJTHEEN INDIA, COASTS; 


PoNDiOHEEi, in the Karnatik. 

Latitude North, Longitude East Green. Height. 

11°56'*0 79°49'-l L.a.L.S. 

No year mentioned. Leoentid in Kievan. “Estimation de la temperature,” p. 160. Means 
too warm; probably the thermometer was put up in a position in which disturbances by lateral 
radiation exercised great influence. 


January 

79-7 

April 

91-5 

July 

93-8 

October 

85 

February 

83 

May 

94 

August 

92 

November 

81-2 

March 

88. 

June 

95-4 

September 

89-5 

December 

80-3 


Mean of the seasons and of the year. 


1 Dec. to Tebr. 

Marcia to May. 

June to Aug. 

Sept, to Nov. 

Year. 

1 

81-0 

91-2 

93-7 

85-2 

87-8 


A more recent series of observations (which 1 introduced in the table of the Atlas), first pub- 
lished in the “Annuaire meteorol. de la Erance/’ 2, p. 1S6, I found in Dove’s “Nicht-perio- 
dische Aenderungen der Temperatur,” NI., Berl. Acad, for 1858, publ. 1859,’^ It is decidedly more 
correct, though, from the hours being 8’’ a.m,, N., 4** p.m., there is reason to believe it to be still 
rather too warm. The year is not mentioned. 


App. Monthly means. 


January 

80-1 

April 

84-5 

July 

86*0 

October 

84-2 

February 

81-4 

May 

86-9 

August 

86-3 

November 

82-0 

March 

82-8 

June 

87-0 

September 

88-5 

December 

84-2 


Mean of the seasons and the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Y ear. ^ 

81-9 

84-7 

86-4 

84-9 

84-5 


‘ Dove, as quoted above, has for the mean of the year 23 '14° E., but it must be (= Mean of the 12 months) 23-41. 
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PunamIli, in the Karnatik. 

Latitude North. Longitude East Green. Height. 

13° 3' 80° 7' 89 feet. 

1855-9. Lapslet. Daily extremes. Pari. San. Pep., Vol. IL, p. 430, 



Hajamandei, in Orissa. 

Latitude North. Longitude East Green. 

17° 10' -5 81° 46'- 6 p 

1854. Eaxkim. Nov. and Dec. incomplete. SR; 10; 2; 4. 


1854. 

Months. 

SR. 

4*^ P.M. 

Mean of 
the 

month. 

Months. 

SR. 

# P.M, 

Mean of 
the 

month. 

January 

F ebruary 
March 

April 

May 

June 

66-0 

71-4 

75-5 

82-2 

82-8 

86-5 

79-0 

82-2 

88-5 

92-5 

95-4 

94-5 

72-5 

76-8 

82-0 

87-3 

89- 1 

90- 5 

July 

August 

September 

! 

October 

November 

December 

80-2 

81-8 

78-7 

84-3 

84- 1 
86-2 
81-1 

85- 9 

82-2 

84- 0 

79-9 

85- 1 

82 

77V2 


Height. 

81 feet. 

ScHLAoiNTWBiT, “Met. Mscr.,” "Vol. 9. 


Isolated months (mean). 1853; Jan. 73'4. Mean of 1853-4: Jan. 72" 9. 
Mean of the seasons and of the year. 


Dec. to Febr, 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

75-7 

86-1 

1 85-6 1 

82-3 

82-4 


lY. 


51 
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GEOUP Vin: SOUTHEEE lEDIA, COASTS; 


Saiet Thomas Mount, in tlie Karnatik, 

Latitude North. Longitude East G-reen. Height. 

13 ° 0' 80° 8' 314 feet. 

1853-4. Deves, Young, Medical officers of the Artillery cantonment. SB.; 10; 2; 4; 10. I took 
the mean of SR. and 4^ p.m. as usual. The station is only 10 miles SW. from Madras. — 
The place where the instruments had been put up was not quite so well protected against the glare 
radiating from the surrounding objects as in the Madras observatory. This may have had some 
influence on raising the temperatures a little; but also the circumstance that the station Saint 
Thomas Mount was not in quite so free a position as that of Madras certainly is of some in- 
fluence. 


Monthly means. 

Months. 1 

1853 

1854 

Mean. | 

Months. 

1853 

1854 

Mean. 

January 

80-7 

79-2 

79-9 

«■ 

July 

88-5 

90-5 

89-5 

February ..... 

80-6 

80-5 

80-5 

August 

86-1 

90-0 

88-0 

March 

83-2 

80-5 

81-8 

September 

87-0 

87-0 

87-0 

April 

85-3 

88-5 

86-9. 

October ...... 

84-5 

83-0 

83-7 

May 

90-2 

91*5 

90-8 

November 

80-0 

80-0 

SO-0 

June 

88-2 

92-5 

90-3 

December . . ... 

79-0 

(79-0) 

79-0 





Year 

84-4 

85-2 

84-8 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year 

79-8 

86-5 

89-3 

83-6 

84-8 
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SIlem, in the Karnatik. 

Latitude North. Longitude East Green. Height. 

11° 39' -2. 78° 8' -4$ 907 feet. 

1852-4. Scott; Johnston; Keith. SR.; 10; 4; SS. 1854: SR.; 10; 2; 4; 10. 

ScHLAGiNT'WBiT, “Met. Mscr.,” Vol. 9. 


Montlis. 

• 1852 

1853 

1854 

General 

mean. 

SR. 

4*^ P.M. 

Mean 
of the 
month. 

SR. 

# P.M. 

Mean 
of the 
month. 

SR. 

4^^ P.M. 

Mean 
of the 
month. 

January 

70-5 

78-0 

74-3 

77-0 

79-5 

78-2 

70-3 

80-0 

75-1 

75-9 

Eehruary 

72 • 9 

84-4 

78-6 

71-6 

80-8 

76-2 

71-1 

83-9 

77.5 

77-4 

March 

78-0 

86-8 

82-4 

77-0 

86-8 

81-9 

73-8 

85-6 

79-7 

81-3 

April 

82-0 

90-3 

8G-1 

80-6 

86-8 

83-7 

82-6 

90-1 

86 • 3 

85-4 

May 

70-3 

80-1 * 

82-7 

82-5 

90-0 

86-2 

83-0 

93-3 

88-1 

85-7 

June 

78-2 

83-8 

81-0 

80-3 

86-6 

83-4 

81-6 

90-1 

85 • 8 

83-4 

July 

78-2 

84-0 

81-4 

73-5 

88-5 

81-0 

78-3 

87-0 

82-6 

81-7 

August 

78-3 

84-7 

81-5 

78-5 

82-5 

80-5 

79-0 

85-5 

82-2 

81-4 

September 

77-8 

83-3 

80-5 

78-8 

85-8 

82-3 

79 -.9 

86-4 

83-1 

82-0 

October 

77-1 

82-3 

79-7 

77-1 

82-0 

79-6 

78-1 

84-5 

81-3 

80-2 

November 

74-0 

77-8 

75-9 

72-8 

78-3 

75-6 

75-9 

81-6 

78-7 

76-7 

December 

73-3 

78-3 

75-8 

72-9 

82-6 

77-7 

73-0 

79-4 

76-2 

76-6 

Near 


for 1852 

1: 80-0 


for 1853: 80-5 

for 1854; 81-4 

80-6 


General mean of the seasons and ol the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 



76-6 ' 

84-1 

82-2 

79-6 

80-6 


51 * 
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GROUP Vlir: SOUTHERN INDIA, COASTS; 


StJRAT, in the Koiikan. 

A 

Latitude N’orth. Longitude East Green. Height. 

21° 10' 72° 52' L.a.L.S. 

1850-60. Pbllx. Extremes and mean; the latter is deduced from sunrise and about the mean of 
the afternoon. Pari. San. Eep., p. 791. 


1850 to 1860. 

Months. 

Min. 

Max. 

Mean. 

Months- 

Min. 

Max. 

Mean. 

January 

59-1 

87-3 

72-9 

July 

77-9 

89-9 

84-0 

February 

69-2 

91-3 

76-9 

August 

78-6 

87-0 

82-5 

March 

70-1 

97-7 

84-1 

September 

77-1 

89-9 

83-3 

April 

75-9 

100-5 

88-0 

October 

72-9 

82-8 

82-6 

May .......... 

80-0 

100-4 

89-4 

Noyember ..... 

66-9 

90-5 

78-1 

June 

80-1. 

94-3 

87-1 

December ..... 

62-5 

87-5' 

74-3 

1 


Mean of the seasons and of the year. 


Dec. to Tebr. 

„ 

Match to May. 

June to Aug. 

Sept, to Nov. 

Year. 

74-7 

87-2 

84-5 

81-3 

81-9 







Tinnevelli, in the Karnatik. 

Latitude North. Longitude East Green. Pleight. 

8°43'-8 77°40'-4$ 120 feet. 

1854. Jail Hospital. SE.; 10; 2; 4; 10. Schlagintweit, “Met. Mscr.” Yol. 3. 

(January only approximation, incomplete.) 


1854. 

Months. 

SR. 

4*' P.M. 

Mean of 
the 

month. 

Months. 

SE. 

P. M. 

Mean of 
the 

month. 

January 

February 

March 

April 

May 

June 

78-2 • 
81-6 

85- 1 
84-1 

86- 3 

85-2 

87-5 

92-1 

92-0 

91-3 

(81-2) 

81-7 

84-5 

88-6 

88-0 

88-8 

July 

August 

September 

October 

November 

December 

83-6 

83-1 

83-5 

80-8 

78-0 

77-2 

87-2 

87- 1 

88- 5 

87-2 

83- 3 

84- 6 

85-4 

85- 1 

86- 0 

84-0 

80-6 

80-9 


Mean of the seasons and of the year. 


Dee. to Febr. 

March to May. 

June to Ang. 

Sept, to Nov. 

Year. 

81-3 

87-0 

86-4 

83-5 

84-6 
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Teichinapali. 

Latitude North. Longitude East Green. Height. 

10° 49' -8 78°40'-9S 443 feet. 

1853 and 1854. Geaham. Only means communicated; the hours of observation seem not to have been 
kept very regularly; for this region, however, this is not of great influence on the monthly mean. 


Months. 

1853 

1864- 

Greneral 

mean. 

Months. 

1853 

1854 

General 

mean. 

Mean of 
the 

month. 

Mean 
of the 
month. 

Mean of 
the 

month. 

Mean of 
the 

month. 

January .... 

81-0 

79-5 

80-2 

July ....... 

84-5 

85-7 

85-1 

February. . . . 

82-8 

83-5 

83-1 

August 

83-3 

86-5 

84-9 

March 

84-0 

88-7 

86-3 

September . . . 

83-3 

85-5 

84-4 

April 

88-4 

88-5 

88-4 

October 

82-1 

83-5 

82-8 

May ...... 

91-7 

89-5 

90-6 

November. . . . 

83-0 

81-5 

82-2 

June 

85-0 

89-7 

87-3 ^ 

December .... 

81 -8 

80-5 

81-1 





Year .... 

84-2 

85-2 

84-7 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to JSfov. 

Year. 

81-5 j 

88-4 

85-8 

83-1 

84-7 


TeivIndeum, in Malabar. 

Latitude North. Longitude East Green. Height. 

8° 29'. ' 76° 56' L.a.L.S. 

June 1837 to May 1842. Caldecott; hourly observations communicated in manuscript to Prot 
Dove, and the means published in his “Taglichen Veranderungen der Temperatur der 
Atmosphare.” Abh. Beiflin Acad, for 1846, publ. 1848. 

Means of the months. 


January 

February 

March 


78-1 

April 

82-7 

79-7 

May 

81-5 

81-7 

June 

78-5 


July 

78-0 

August 

78-3 

September 

78-5 


October 

78-5 

November 

77-6 

December 

78-1 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year, 

78-6 

82-0 

78-3 

78-2 

79-3 
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GEOUP VIII : SOUTHBEN IBBIA, COASTS; KONKAN, mIlABAE, KAENATIK. 


YiNGdELA, in the Konkan. 

Latitude North. Longitude East Green. Height, 


15° 51'- 

■2 

73°35'.9S L.a.L.S. 

A. 1851-3. 

Means of isolated months. Communicated by Manbstey. 
SoELAQiNTWEiT, “Met. Mscr.,” Vol. 39. 

These are: 



January, 1862 

76 

March, 1852 79 December, 1851 

1853 83 

Mean 81 

February, 1852 

81 

April, 1851 82 

1853 

81 

1852 81 

Mean 81 

Mean SD/a 


These were the only yalues I could communicate in my memoirs to the Royal Society 1863. 

H. 1857. Geoege. Mean of extremes, Pari. San. Rep., Yol. IL, p. 904. The latter series being by 
far more complete, I excluded the values given above from the mean. 


1857 

Months. 

Min, 

Max. 

Mean. 

Months. 

Min. 

Max. 

Mean. 

January t 

7M 

83-3 

77-2 

July 

74-8 

82-6 

78-7 

February 

70-1 

84-2 

77-1 

August 

76-6 

78-8 

77-7 

March 

74-2 

85-4 

79-8 

September 

76-0 

79-8 

77-9 

April 

76-3 

86-7 

81-5 

October 

79-2 

83-3 

81-3 

May 

81-5 

85-7 

83-1 

November 

76-4 

84-5 

80-4 

June 

77-4 

84-9 

81 -1 

December 

74-6 

85-8 

80-2 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

78-2 

81-5 

79-2 

79-9 

79-7 




GROUP IX: CEYLOX. 


Badula. KolomLo, Patlam* 

Battikotta. Mateli. Peredeiiia, 

Giralle. Nurelxa. Trinkonomalf. 

Kaiidi. 


Although Ceylon occupies an area of about 20,000 miles scj[iiare, the type of clinicate 
•varies but little, unless modrhed by elevation. Li April and May, and a part of June, the 
quantity of rain increases with the south-'west monsiin; and this is still more the case in 
October, hTovember, and the first half of December; in this latter period the -wind is 
first variable, with storms from all parts of the compass; then the virid becomes Eli E. 
and soon turns ronnd to [NE. ; there is no month without some inches of rain. 

Comparatively speaking, the -weather may be said to be dry and hot from 
January to April or middle of May; moist and steamy from May to Decemher, with 
some decrease of rain between June and October. 

At some periods of the year it happens, notwithstanding the insular position of Ceylon, 
that in consequence of the general direction of the currents of the atmosphere coming 
down from the continental regions to its north, the moisture becomes remaaicably reduced; 
the springs have been observed to approach dessication, and the level of tanks and sheets 
of water, such as the large lake near Kolombo, have often sunk very .considerably, even 
after the rains in May. Such was the case in the middle of September 1855. Such 
drought is hut of short duration ; it is chiefly the period next preceeding the beginning 
of the SW. as well as of the NE. monsiin, which shows this exceptional dryness. 

At Kolombo clouds of red dust then become annoying near the station; but 
many more are the days of the year when driving rain can scarcely be kept off hy 
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Terandalis and Yenetian blinds, and moisture is deposited on walls and floors. In tbe 
cooler season dense fogs arise in tbe morning, about the time of the minimum of day; 
they disperse after 2 to 3 hours; hut you generally still see, for some time after, 
your respiration in the muggy atmosphere. 

January is not unfreq^uently unpleasant and unhealthy, partly by being oppressive, 
partly by a chilly trying wind, such as the “long-shore wind” of Kolombo. 

February, if not too rainy, is often q^uite agreeable, as also August and September; 

• and then only the fuU glory of the grand tropical features of the country can be 
properly enjoyed by the European, unless he retires to the higher regions, where the 
climate, though pleasant in every respect, still allows him to see enough of splendid 
foreign type. 

The island altogether is situated to the south of the zone of maximum of 
mean temperature, which includes the regions near Trichinapali ; the thermal equator 
also crosses Ceylon. The northern regions therefore, as was to be expected, show the 
greatest heat in Ceylon; so it is in Trinkonomali and Battikotta. From March to 
August the climate is dry and hot, rain falling but seldom ; also the SW. monsun 
does not bring much rain, 'Vfhen we consider its effects on the east coast of southern 
India; but from October to December, and a part of January, rain with high winds 
and storms is the more constant. 

The absolute Extremes I selected for Kolombo for the year 1855 from the registers 
of the Boyal Engineers. 

The mean insolation is very valuable also for the Indian archipelago in general, 
for which we have no detail so complete; it is the mean of six years, from the 
Kolombo observatory.'- 


^ “ On the Agricultural, Commercial, Financial, and Military Statistics of Ceylon,” compare the recent commu- 
nications of T. R. Power to the Royal Asiatic Society. London, New Series, Tol. I., pp. 42-50, 1864. 
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Absolute Extremes. 


Kolombo, 1855. 

Months. ^ 

Min. 

Max. 

Months. 

Min. 

Max. 

January 

68-4 

85-0 

July 

77-2 

86-0 

February 

69-0 

88-5 

August 

74-8 

85-5 

March 

72-3 

88-0 

September 

73-0 

85-0 

April 

73-0 

89-5 

Octolbcr 

72-2 

84-0 

May 

70-0 

88-0 

November 

71-0 

85-5 

June 

78-0 

87-0 

December 

69-0 

85-0 


Mean Insolation. 





Kolombo 

1853-1859. 




January 

109 

April 

105 

July 

98 

October 

103 

February 

111 

May 

98 

August 

103 

November 

107 

March 

111 

June 

99 

Septemher 

102 

December 

106 


Plate of tlie Atlas; Tbe landscape from tbe Environs of Galle, in reference to 
meteorology, is to show the effect of a sudden break of short duration in one of the 
rainy days of May. The atmosphere, though oppressiye enough in reality, looks 
brilliant and mild, and its steamy haze materially contributes to increase the picturesque 
effect of the rich and varied groups of tropical vegetation. Or. No. 7. Part II., No. 15. 


lY. 


52 
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BIdula. 

Latitude North, _ Longitude East Green. 

6° 59' 81° 11' 

No year mentioned. Maetin. British Colon., 1843, p. 374. 


January 

66% 

April 

71 'A 

July 

69 V 3 

October 

72% 

February 

68V3 

May . 

721/3 

August 

72 • 

November 

71 

March 

68V3 

June 

71 

September 

721/3 

December 

70% 


Height. 

2,450 feet. 

8; 12; 8. Means. 


Mean of the seasons and of the year. 


Dec. to Dehr. 

March to May. 

June to Aug'. 

Sejjt, to Nov. 

Year. 

1 

68-5 

1 

70-7 

70-8 

71-9 

70-5 



BAYTIxbTTA. 

Latitude North. 

Longitude East Green. 

9° 36' 

0 

0 

0 

CO 


Height, 

L.a.L.S. 


1847-9. Communicated by Fb. Lataed. SE.; 9 ^ 30'; 3'’ 40'. 

SR. -f 31 ^ 40' 

Mean = . 


SCHLASINTWEIT, “Met. Msci’.,” Vol. 4. 


1 Months. 1 

1847. 

1848. 

1849. 

General 

mean. 

Months, 

1847. 

1848. 

1849- 

General 

mean. 

Mean of the month. 

Mean of the month. 

1 January 

78-0 

78-2 

79-2 

78-5 

July 

83-7 

82-9 

83-2 

<S3 * 3 

February 

81-2 

79-9 

80-6 

80-6 

August 

83-8 

82-4 

83-5 

83-2 

March 1 

82-1 

82-8 

82-4 

82-4 

September 

82-4 

82-7 

83-5 

82 - 9 

April 

84-6 

85-4 

85-4 

85-1 

October 

82-6 

81-5 

82-8 

82-3 

May 

85-5 

85-1 

85-7 

85-4 

November 

80-2 

79-1 

80-4 

79-9 

June 

84-6 

84-5 

84-6 

84-6 

December 

78-6 

78-4 

78-1 

78-4 

1 





Year. 

81-8 

82-7 

82-4 

82-2 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, ta Nov. 

Year. 

79-2 

84-3 

83-7 

j 

81'7 

82-2 
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GIlle. 

Latitude North. Longitude East Green. Height. 

6“ 2'. 5 80° 10 ' -812 L.a.L.S. (21 feet.) 

A. Means, approximation, hut, as it seems, carefully combined by Davis. Pari. San. Eep., Vol. 11., 
p. 949. 

JS. 1856. Mean of the year communicated by Nietrue, without further details; it agrees very well 
with the mean of Dr. Davis’s observations. 

1857. The month of May, from our assistant Moxteieo’s observations. 

ScHLA-GiNTWEir, “Met. Mscr.,” Vol. 17 . 




A. The year 

is not indicated. 




January . . . 

80 



IHIIII 


October .... 

80 

February. . . 

79*/,. 





November . . . 

80 

March .... 

80 

June . . . 

82 

September . . 

81 

December . . . 

79 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

79-5 

81-5 

81-5 

80-3 

80-7 


J5. Mean of 1856: 81-0. 

C. Mean of May 1857: 82-1. 
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KIndl 

Latitude Nortli. Longitude East Green. Height. 

r IT 80° 49' 1,739 feet. 

1819, 1833-5. Means calculated by Dove. Berl. Acad. 1847. — 1819: 6—7; 12; 9 — 11. 1853-5; 

Max. and Min. 


Months. 

1819. 

1834. 

1836. 

Months. 

1819. 

1834. 

i 

■ 1836. 




Meaa of the month. 




January 

70-0 

71-8 


July 

73 

72-7 

72% 

February 

TlVs 

73-5 


August 

74 

72-3 

12% 

March 

mi 

75-5 

Tsy. 

September 

73 

73-1 

72 

April 

74 

73-3 

74 

OehoTip-.r 

73 

79.7 

71 

May 

73% 

76-3 

73V, 

November 

1 c> 

73 

72-1 

I ,1 i 

72 

June . 

73 

73-8 

72% 

December 

72 

70-5 

72% 





Year 

72-8 

73-1 

72-4 1 

i 


1833. Isolated months (also included in the mean). Nov. 72. Dec. 72'/, . 



General mean of the months. 

January 

February 

March 

70-6 

72-5 

74-0 

April 

May 

June 

73- 8 

74- 6 

73-1 

July 

August 

September 

72- 5 

73- 3 

72-7 

October 

November 

December 

72-2 

72- 1 

71-8 

i 


Mean of the seasons and of the year. 


Dec. to Fehr. 

March to May. 

June to Aug, 

Sept, to Nov. 

Year. 

71-6 

74-1 

73-0 

i 

72-3 

72-8 

'' n-rr-rr-":- :A\ 


GEOUP IX : CEYLOX. 


413 


Kol6m:bo. 


A. 


B. 


1812. 


Latitude North. 
6° 56'- 6 


Edinb. Joura of Sc., 


Longitude East Green. 

79° 49' -812 

V., p. 142; mean = ^ . 


Heiglit. 

L.a.L.S. (18 feet.) 


1815. Davy. Account of Ceylon; mean = — h— • 

Ji 

1852-5. Officers_ commanding the Royal Engineers: Hawkshaw, Hope, Philpottb; Max., Min., 
9 V 2 ; 3 V 2 - This very careful series included, besides the temperature, many most detailed ob- 
servations on moisture, insolation, &c. 

The very small variation of the temperature at Ceylon allowed of my including 1812 and 1815 
in the general mean. 


1853-9. The mean of this series is contained in the Pari. San. Rep., Vol. IL, p. 920. I add 
the “Mean dry bulb,” but I did not include it in the general mean, as from the combination 
of the hours (not detailed) it is throughout warmer, also when compared to those years in- 
cluded in the same period for which I had compared the copy of the full details. 


A. 

Months. 

1812 

1815 

1852 

1853 

1854 

1855 

General 

mean. 

Mean 
of the 
Biontli. 

Mean 
of the 
montli. 

SB. 

CO 

Mean of 
the month. 

SR. 

JS 

CO 

Mean of 
the month. 

SE. 

PM 

.=1 

Mean of 
the montt. 

SR. 

Ph 

CO 

Mean of 
the month. 

Jan. 

79-0 

79-2 



.... 

75-5 

83-3 

79-4 

73-1 

83-5 

78-3 

72-8 

82-9 

77-8 

78-7 

Tapin' 

QO . 0 

HO . A. 




7 A. 7 

H4. . f) 

79-6 

74 • 6 

84*2 

79 . i 

73-3 

83-3 

78-3 

79*5 

March 

VJv/ • \.f 

81-5 

K.j\J tl; 

82-38 

.... 



.... 

77-0 

86-1 

81-5 

75-9 

85-2 

80-5 

75-3 

85-1 

80-2 

81-2 

April 

83.0 

84-33 

75-8 

87-8 

81-8 

77-3 

85-7 

81-5 

78-8 

86-0 

82-4 

76-1 

86-0 

81-0 

82-4 

May 

83-1 

83-8 

78-6 

83-7 

81-1 

78-9 

84-7 

81-8 

74-4 

84-0 

79-2 

78-4 

85-1 

81-7 

81-8 ; 

June 

81-75 

81-7 

79-0 

83-7 

81-3 

80-1 

83-6 

81-8 

78-5 

82-9 

80-7 

77-3 

83-4 

80-3 

81-3 

July 

81-75 

80-3 

79-3 

83-5 

81-4 

77-7 

82-2 

79-9 

77-5 

81-8 

79-6 

78-7 

83-3 

81-0 

80-7 

Aug. 

80-9 

80-6 

78-3 

82-8 

80-5 

78-9 

82-7 

80-8 

78-6 

81-8 

80-2 

77-2 

82-6 

79.9 

80-5 

Sept. 

81-5 

80-23 

77-6 

82-3: 

79-9 

78-1 

83-2 

80-6 

78-4 

82-5 

80-4 

77-0 

82-0 

79-5 

80-3 

Oct. 

79-63 

79-4 

74-9 

82-3! 

78-6 

76-8 

82-7 

79-7 

76-1 

81-7 

78-9 

75-5 

81-4 

78-4 

79-1 

Nov. 

80-75 

78-75 

74-0 

82-9 

78-4 

74-5 

82-5 

78-5 

74-7 

81-8 

78-2 

74-0 

82-8 

78-4 

78-8 

Dec. 

79-8 

77-85 

72-9 

81-9| 

77-3 

73-3 

83-0 

78-1 

74-2 

182-4 

78-3 

72-7 

81-5 

,17 A 

78-1 

Year 

81-0 

80-75 

for 1852: 

.... 

for 1853; 

80-3 

for 1854: 

79-7 

for 1855: 

79-5 

GO 

0 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aiig. 

Sept, to Nov. 

Year. 

78-8 

81-8 

80-8 

1 

79-4 

80-2 




B. 1853 to 

1859. 




January . . . 

81 

April .... 

84-2 

July 

81-7 

October . . . 


February . . 

82-2 

May 

83-4 

August . . - 

80-9 

Novemher . . 

81 

March .... 

83-7 

June 

82-2 

September . 

81-6 

Pecemher . . 

80-8 
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Mi.TELI. 


Latitude North. Longitude East Green. Height. 

7° 32' 80° 47' 1,187 feet. 

OT> I C 

1854-6. Communicated by Eb. Layabd. Means based on ---y— i 

2 

ScHLAOiNTWBiT, “Met. Mscr.,” Vol. 4. 


1855. Mean of the months. 

January 

70-8 

May 

79-7 

September. . . . 

77-2 

February .... 

72-6 

j June 

79-7 

October 

75-6 

March 

75-2 

JEly 

78-9 

November .... 

74-5 

1 April 

78-5 1 

August ..... 

77-6 

December .... 

71-5 

1 


Mean of the 


seasons and of the 


year. 


Dec. to Fehr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

71-6 

77-8 

78-7 

75-8 

76-0 


Isolated months (mean). 

1854: 72-6. 

Mean 1854-5: 72-0. 


Dec. 


Jan. 


1856: 70-4. 

Mean 1855-6: 70-6. 
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Nurblia. 

Latitude North. Longitude East Green. 

7° 13' 81° 52 ' 

1835. Eb. Layabd Mean — . 

ScHLAGiNTWEiT, “Met. Mscr.,” Tol. 4. 



1835- Mean of the months. I 

January 

February 

March 

55-9 

58- 0 

59- 7 

April 

May 

June 

59- 0 

60- 1 

59-2 

July 

August 

September 

59-6 

59-1 

59-0 

October 

November 

December 

(58-5) Approximations, : 
X- QN J calculated for ob- 
^ ^ taining the mean 

(57) of the year. 


Mean of the seasons and of the year. 


j Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Kov. 

Year. 

1 57-0 

59-6 

59-3 

58-5 

1 

OD 


Height. 
6,218 feet. 


PItlam. 

Latitude North. Longitude East Green Height. 

8“2'-8 79°53'-6 L.a.L.S, 

1847-8. Communicated hy Fit. Latard. Means; probably the observation at 9*"a.m. 

ScHLAGiNTWEiT, “Met. Mscr.,” Yol. 4. 




1857-8. Mean of the months. 

St 



January 

75-5 

April 

83-2 

July 

79-9 

October 

80-3 

F ebruary 

78-9 

May 

81-1 

August 

81-4 

November 

78-2 

March 

83-0 

June 

82-1 

September 

80-4 

December 

77-7 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Not. 

Year. 

77-4 

82-4 

81-1 

79-6 

80-1 
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Pbeed^nia (4 miles from Kandi.) 


Kandi 


[Latitude North. 
1 7° 17' 


Longitude East Green. 
• 80° 49' 


Height: (Peredenia). 
1,650 feet. 


1853-5. Royal Engineers. Max.; Min.; OTa; SVa- Besides these I obtained from Mr. Layaed some 
isolated observations for 18,51-2. 

ScHLAGiKTWEiT, “Met. Mscr.,” Vol. 4. 

1851-8. Pari. San. Rep., Yol. IL, p. 930. The values are said there “to be far from being perfect.” 
I therefore left them out, though they are but a little too warm compared to those I Lad obtained. 



1853 

1854 

1855 

General 

mean. 

Months. 

11 

Min. i 
(=SR.) 

' 

(=4'‘) 

Mean 
of the 
month. 

Min. 

(- SR.) 

P.M. 

Mean 
of the 
month, j 

Min. 

(= SR.) 

3y2**p.M. 

Mean 
of the 
month. 

1 January 1 

. . . « 

.... 


68-2 

79-6 

73-9 

67-8 

78-0 

72-9 

73-4 

1 February 

.... 1 

.... 

— 

67-6 

82-8 

75-2 

69-3 

79-9 

74-6 

74-9 

March. | 

.... 

.... 


67-3 

85-0 

76-1 

70-6 

83-4 

77-0 

76-5 

April 

.... 


.... 

71-5 

84-5 

78-0 

72-1 

83-9 

78-0 

78-0 

May 

72-9 

81-8 

77-3 

72-8 

80-7 

76-7 

74-9 

83-4 

79-1 

77-7 

June 

72-6 

78-8 

75-7 

72 0 

77-5 

74-7 

72-4 

81-0 

76-7 

75-7 

July 

71-5 

78-5 

75-0 

73-6 

78-3 

75-9 

74-2 

80-7 

77-4 

76-1 

August 

70 • 6 

78-7 

74-6 

72-7 

77-8 

75-2 

73 -G 

79-7 

70-6 

75-5 

j September 

1 

70-8 

82-0 

76-4 

72-8 

78-8 

75-4 

72-4 

79 -6 

7G-0 

75-9 

1 

October 

69-8 

78-9 

74.3 

71-1 

77-5 

74-3 

71-4 

78-0 

74-7 

74-4 

November 

68-6 

76-9 

72-7 

70-5 

78-3 

74-4 

71-0 

79-1 

75-0 

74-0 

December 

66-0 

77-5 

71-7 

70-0 

78-5 

74=2 

69-0 

77-8 

73-4 

73-1 

Year 

.... 

.... 

.... 


for 1854: 75-3 


for 1855 

1 : 75-9 

75-4 


General means of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

73-8 

77-4 

75-8 

74-8 

75-4 
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TuiNKONOMALf. 

Latitude North. Longitude East Green. Height of fort. 

8°33'-5 81°13'-2p- 213 feet. 

A. 1809, 10 and 12. Davy, “Account of Ceylon.” Mean = - f When at Trinkonomali, in 

6 

April 1857, I was told that more recent observations had been made by Capt. Higgs, but I 
could not obtain them. 


A. 1809, 1810 and 1812. 

d — 

January 

77-8 

April 

83-9 

July 

84 • 4 

October 

80-8 

February 

78-6 

May 

84-0 

August 

83-1 

November 

79-8 

March 

81-3 

June 

81-5 

September 

82-3 

December 

78-4 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

78-3 

83-1 

83 

81 

81-4 


li. May 1857 to April 1860. Cogan. Mean of Extremes. Pari. San. Rep., Vol. II., p. 942. 
Tlie first series being of so very eaidy a date, I preferred introducing the latter alone into 
my general tables, without taking the mean of two series. 


J3. 1857 to 1860. 

Months. 

Min. 

Max. 

Mean. 

Months. 

Min. 

Max. 

Mean. 

January 

73% 

83 V 3 

78-5 

July 

77V3 

92 

84-7 

February .... 

77 

OD 

Qi 

81-3 

August 

78% 

92% 

00 

March 

76% 

CD 

CO 

82-5 

September . . t 

77% 

9373 

85-7 

April 

79% 

92 

85-8 

October 

76 

91 

83*5 

May 

78 

92 V 3 

85-2 

November .... 

75 

88% 

81-6 

June 

8 OV 3 

93 

86-6 

December .... 

75% 

85 

80-1 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

80-0 

84-8 

85-7 

83-6 

83-5 


IV. 




GROUP X: INDO-CHINESE PENINSULA, ARCHIPELAGO, 

AND CHINA. 


Akyab. 

Lahat. 

Samarang. 

Alor Gajah. 

Makao. 

Saravak, 

Aya. 

Manilla. 

S^indove. 

Bangkok. 

Mergui. 

Shangliai. 

Banjuvangi, 

Padang. 

Singapiir. 

Batavia. 

Penang. 

Tavai. 

Chiisan. 

Palembang. 

Thayetmyo 

Hong-Koag. 

Port Blair, Andaman. 

Tonghu. 

Kyuk-phyii. 

Labuan. 

Rangiin. 

Aden. 


In order to facilitate the connexion of the climatological character of India with 
meteorological elements of countries more or less distant therefrom, I added data 
from the eastern coast of the Bay of Bengal, the Archipelago, Aden, and some stations 
from China. 

The provinces to the east of India Proper, till recently dependencies and military 
stations of Madras, have now been raised to a provincial government. Not less, im- 
portant is it for the rapid progress of its development that General Phayre, its first 
governor, is the same who had done so much already to improve not only the political 
conditions of the province but also, and not less, its administration and national economy. 

Of the stations from the Archipelago and the coasts of China only those are 
added to the registers which, hy their low level, allowed of a direct comparison. 

The ArcJiipeldgo., as a rule, differs but little from what I had occasion to 
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detail about Ceylon; the mean of the year is a little cooler, the annual variation 
throughout smaller still than that in Ceylon. 

At Singapur two to three degrees is all the difference between the monthly means 
throughout the year; the rain is also pretty equally distributed over all the months, 
increasing a httle from December to March, The malaria, jungly localities excepted, 
is not much to be feared; but the manufacture of sago is a great nuisance, affecting 
the air near the stations; and so is also, in the country, the burning of the manure 
used by Chinese cultivators. 

At Penang already the two monsuns are more distinct; the quantity of rain 
is greatest in May, and then in September and October. The heat, though not excessive, 
seldom over 90° Tahr., but again scarcely ever below 70°, is felt the more as in the 
evenings there is a remarkable absence of motion in the atmosphere. 

Tor Berma details are known for the delta of the Irav^di, including its upper- 
part. The humidity of the ground shows a decided effect also upon the air daring 

r 

the time of the periodic inundations. These are so general that at Ava all the 
wooden houses of the streets are raised several feet above the ground, a true city 
of “pile-buildings.” Amongst the buildings of brick or stone, not very numerous 
altogether, those of the Bhuddist priesthood are the most conspicuous. 

The heat in April and May seems to increase very rapidly with the distance from 
the sea-shore. At Tonghu and Prom, from 8th to 10th May 1853, 107° was ob- 
served in houses, 115 in tents; at Shuagh-gin it had reached 105°,^ already at the end 
of April. Here, as in India in general, it is the south-west Monsun which brings the 
rain. The rain begins earlier than ou the western coast, viz. about the middle of 
May or a little later; the thermometer then falls to 80° or 85° Pahr. The rain continues 
till about the end of September. 

The climate, chiefly that of Mulmen, was found not to agree with the Indian 
native troops; those coming from the southern provinces suffered more from dysen- 
tery, fever, and rheumatism than the natives from Bengal. Amherst, a short distance 
from Mulmen, is considered less unhealthy. 

Higher up towards the north, in the Bay of Bengal, the seasons assume more decidedly 


1 I have BO re^^ular series of observations; tliese numbers were communicated to me personally by General 
Phayre and, through the kind mediation of the Comxnandcr-m-chief of Madras, by correspondence with the resident 
officers. 


53 =^ 
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still the character of the sea - shore of the Indian peninsula, only the daily variation 
is smaller. At Akyab the rain begins about the 20th of May and for weeks it 
pours down with little interruption. 

In Autumn and the cool season the climate differs but little from that ol the 
•western shores of the bay in the same latitude; on an average the eastern coasts are 
then a little cooler and more favoured by iavigorating breezes. 

The absolute Extremes are selected, for Rangun, from the observations of Dr. Mont- 
GOMEBY and Dr. Tayeeb, May 1852 to April 1853. For the stations at a greater 
distance from the shore I have no data including all the year. 


Absolute Extremes. 




Eangun, 1852-3. 



Months. 

■ 1 

Min. 

Max. 

Months. 

Min. 

Max. 

January , 

62 

92 

July 

75 

89 

February 

59 

97 

August 

76 

88 'A 

March 

64 

100 

September ..... 

76 

96 

April 

75 

100 

October 

74 

92 

May 

73 

95 

November 

69 Va 

9 OV 2 

June ... 

757^ 

90 

December 

62 

90 


Yie'ws from Pegu and B4rma are contained in great numbers in various publications by Major 
Yule; from the photographs of Capt. Teipe I have executed in colours some of the objects refer- 
ring to architecture and ethnography ; they will be given later as oil-prints in the Atlas. (For 
illustrations of the Indian Archipelago I must refer to the Dutch colonial literature.) 
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Akyab, in ArrakaH. 

Latitude North. Longitude East G-reen. Height. 

20° 80' 92°52'-6 L.a.L.S. 

1851-4. Communicated hy Cannon. SE.; 10; 4; SS.; very careful; also the means for 1851 are 
based, as I was informed, on the mean of sunrise and an afternoon hour, about 

SCHLA.GINTWEIT, “Met. Mscr.,” Vol. 19 . 

Also for Anua some observations by Bell are added, but they are very incomplete. 


Months. 

1851 

1852 

1853 

1864 

1 

1 

i 

I 

t 

i 

i 

General 1 
mean. ! 

i 

Mean 
of the 
month. 

SR. 

4^‘p.m;. 

Mean 
of the 
month. 

SR. 

P- M. 

Mean 
of the 
month. 

SR. 

4^‘ P. M. 

Mean 
of the 
month. 

January. . . 

71-5 

61-3 

79-4 

70-3 

64-5 

74-7 

69-6 

66-6 

' 76-9 

71-7 

70-8 

February . . 

73-2 

73-0 

77-4 

75-2 

67-4 

78-6 

73-0 

66-8 

77-6 

72-2 

73-4 

March . . . 

76-9 

79-7 

82-4 

81-0 

73-4 

85-2 

79-3 

73-3 

82-5 

77-9 

78-8 

April .... 

83-0 

84-8 

86-1 

85-4 

80-3 

86-6 

83-4 

79-9 

84-8 

82-3 

83-5 

May 

85-1 

85-0 

8G-2 

85-6 

84-0 

89-5 

86-7 

82.3 

87-7 

85-0 

85-6 

.lune 

81-0 

80-5 

80-7 

80-,6 

.... 

.... 

.... 

80-5 

82-3 

81-4 

81-0 

July 

83-7 . 

78-6 

83-5 

81-0 

80-3 

81-2 

80-7 


.... 

.... 

81-8 

August . . . 

83-4 

79-3 

80-0 

79-6 

79-5 

81-4 

80-4 

79-5 

82-0 

80-7 

81-0 

September . 

84-0 

81-7 

82-0 

81-8 

79-6 

82-2 

80-9 

79-0 

81-4 

80-2 

81-7 

October. . . 

83-1 

79-1 

84-3 

81-7 

.... 

.... 

.... 

78-5 

83-3 

80-9 

81-9 

November. . 

81-5 

73-4 

77-5 

75-4 

71-2 

80-0 

75-6 

73-2 

79-9 

76-5 

77-2 

December. . 

75-1 

70-3 

77-8 

74-0 

67-5 

75-8 

71-6 

64-4 

76-5 

70-4 

72-8 

Tear ... 

80-1 

for 

1852: 

79-3 


i 

.... 



.... 

79-1 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

72-3 

82-6 

81-3 

oo 

o 

o.:> 

79-1 
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Aloe GIjah, near Malaka, Malay peninsula. 

Malaka: Latitude North. Longitude East Green. Height. 

2°ir 102° ir L.a.L.S. 

1832. Maueioe. Journ. As. Soc., III., p. 615. 


1832. Mean of the months. 


August 

82-7 

October 

80.6 

December 

- - 

82-2 

September 

81.4 

November 

86-6 




Mean of the season. 

Sept, to Nov. 
81-8. 


Ijatitude North. 
21° 50' 


Ava, in Berma. 

Longitude East Green. 
96° 2'- 


Height; 

L.a.L.S. 


1830. BirENEY, in Martin, “British Colonies,” 1843. Mean 
1831, p. 416. 


Gleanings in Sc., 1830, p. 199; 


1830. Mean of the months. 


January 

64-7 

April 

86-2 

July 

82-8 

October 

Fehruai’y 

73-5 

May 

84-0 

August 

82-5 

November 

March ■ 

75-9 

June 

85-5 

September 

82-7 

December 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

68-8 

82-0 

'83.6 

79-2 

78-4 
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Latitude Nortli. 
14° 0' 

1840-47. Caswell. 


Bangk6k, in Siam.^ 

Longitude East Green. Height. 

101° 30' L.a.L.S. 

Journ. Ind. Archipelago, II., p. 60. Probably 

A 




1840 

1841 

1842 

1843 

1844 

1845 

1846 

1847 

General 

mean. 

Months. 

Mean 
of the 
month. 

Mean 
of the 
month. 

Mean 
of the 
month. 

Mean 
of the 
month. 

Mean 
of the 
month. 

Mean 
of the 
month. 

Mean 
of the 
month. 

Mean 
of the 
month. 


Jauuary . . . 

72-2 

78-8 

79-3 

77-5 

74-6 

74-1 

77-2 ^ 

74-7 

76-7 


February, . . 

80-8 

80-8 

83-1 

79-5 

79-3 

81-8 

78-3 

78-5 

'79-0 


March .... 

83-6 

85-3 

83-7 

83-7 

85-8 

82-4 

83-3 ; 

82-0 

83-8 


April 

83-6 

87-2 

84-5 

85-0 

85-3 

80-0 

85-5 

82-7 

84-2 1 


May 

84-1 

84-7 

83-4 

84-7 

84-6 

82-0 

83-9 

81-S 

83-7 j 


dune 

82-3 

84-4 

83-1 

84-4 

82-5 

81-3 

82-2 

82-0 

82-8 


duly 

82-7 

84-4 

81-9 

82-5 

81-3 

79-9 

81-4 

82-2 

82-0 


August .... 

82-4 

84-8 

82-2 

82-7 

80-1 

79-8 

81-1 

: 80-7 

81-7 


SoptoixiLher . . 

82-8 

83-5 

82-0 

82-0 

80-1 

79-7 

80-4 

: 80-2 

81-3 


October* . . - 

81-8 

84 5 

80-6 

81-3 

79-7 

78-9 

80-7 

78-9. 

80-8 


NovomLer . . 

81-2 

82-6 

78-9 

80-8 

77-5 

76-8 

77-2 

^ 79-0 

80-5 


Deceuiber ! . 

76-3 

80-4 

77-1 

75-4 

77-0 

76-9 

75-5 

: 76-9 

76-9 


Year .... 

81 • 55 

83-49 

81-66 

81-65 

80-65 

79-47 

80-56 

79-98 

81-1 


General mean of the seasons and of the year. 
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Banjuvangi, Java. 


Latitude North. 

8° ir 


Longitude East GreeA. 
114° 26' 


Height. 

L.a.L.S. 


1850-7. 6 ', 9^ 3^ lO*^. Means from Dove’s “Nicht. -period. Temp.” Part IV., 1859, p. 427. 






May 

80-0 

September 

79-1 



June 

80-0 

October 

80-4 

March 

80-6 

My ' 

78-7 

November 

80-4 

April 

8M 

August 

78-7 

December 

80-2 


General mean of the seasons and of the year. 


Dee. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

80-1 

80-6 

79-1 

80-0 

79-9 
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Batavia, Island of Java. 

Latitude North. Longitude East Green. Height. 

6“ 10' 106° 58' . L.a.L.S. 

Jan. 1756 to June 1757. Kbiel, in Edinb. Journ, of Sc., II., p. 133. 

1846-47. Isolated months from Elliot’s “Magnetic Survey.” Phil. Trans. 1851. 


A. 1756-7. Means of the month. 


January 

78 

April 

79 

July 

78 

October 

77 

February 

79 

May 

80 

August 

79 

November 

75 

March 

79% 

June 

77V2 

September 

79 

December 

79 





J?. Isolated monthly means. 




1846 

November 

80-3 

1847 

January 

80*1 

April 

81-3 


December 

79-8 


February 

79-6 

May 

81-2 





March 

81-3 

June 

81-0 


General mean. 


January 

79-0 

April 

80-1 

July 

(78-9) 

October 

(77) 

February 

79-3 

May 

80-6 

August 

(79) 

November 

77-6 

March 

80-4 

June 

79-2 

September 

(79) 

December 

79-4 


Mean of the seasons and of the year. 


Dec. to Febr, 

March to May. 

June to Aug. 

Sept, to Nov, 

Year. 

79-2 

80-4 

79-0 

77-9 

79-1 


IV. 


54 
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Buitenzoeg, oe the Island of Ja-va. 

Latitude South. Longitude East Green. Height. 

14° 28'-0 79°58^3 880 feet. 

Means in Dote, Berl. Acad., 1847 and 1853. The height and the temperature of the Java 
Hill-stations ‘ above Buitenzorg were communicated in a descriptive account of the climate by Dr. 
Fbibdmann, 1864. 

Mean of the month. 


January 

75-2 

April 

76-7 

July 

76-0 

October 

77-9 

February 

75-6 

May 

77-2 

August 

76-7 

November 

76-7 

March 

76-2 

June 

76-5 

September 

77-2 

December 

77-0 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

75-9 

1 - . - 

76-7 

76-4 

77-3 

76-6 

i 


^ Hillstations of Ja^va: means of the year. 


Upper Salak 

4580 

66-1 

Malabar 

7700 

58-5 

Lower Salah 

5110 

61-5 

Gunong Merapi 

8700 

51-8 

Tikokur. . . . 

6100 

60' 3 





Por details of meteorology and physical geography I refer to Junghohn’s well known work, '^Java;” 2 nd edition 
of the German translation Tby Hasskarl, 1857. 

CndsAN, on the China coast. 

Latitude North. Longitude East Green. Height. 

30° 25' 121° 44' L.a.L.S. 

1840-1. Isolated months. NewTork, Met, Returns, 1841, p. 308. Mean = -- "t from Dote, 
Berl. Acad., 1847, p. 99. 


1840 

1841 


Mean of 

jhe month. 

Mean of the month. 

Sej)tember 

October 

68 Y 4 

November ..... 
December 

'H. 


January 

February ... ... 

38% 


Seasons. 

Dec. to Fetr. Sept, to Nov. 

40-9 67-8 
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• Hong Kong Island, China coast. 


Latitude North. Longitude East Green. 

22“ 11 ' 114° r 


Height. 
140 feet. 


1842-5. Eatwell. T^'a.m.; 3’^p.m. ; 9^p.m. I deduced the daily mean (in analogy with the for- 

7 3 “I™ 2x9 

mula used by Kamtz) from ^ The hours differing in details from those generally 

given here, I gave only the means I obtained. ScHLAoiNTWEra, “Met. Mscr.,” Vol. 18. 


Months, 

1842 

1843 

1844 

1845 

General 

mean. 

Months. 

1842 

1843 

1844 

1845 

General 

mean. 

Mean of the month. 

Mean of the month. 

January 

. • • . 

59-2 

61-7 

83-1 

68-0 

July 


86-9 

85-1 


86-0 

February 

.... 

61-7 

60-9 

67-0 

63-2 

August 

.... 

83-8 

82-5 

.... 

83-1 

March 

.... 

62-3 

68-7 

65-4 

65-5 

September 

.... 

84-3 

82-7 

.... 

83-5 

April 

.... 

74-8 

72-8 

.... 

73-8 

October 

.... 

78-0 

79-1 

.... 

78-5 

May 

.... 

79-8 

81-7 

.... 

80-7 

November 

.... 

76-0 

67-8 

.... 

71-9 

June 

..... 

85-0 

83-9 

.... 

84-4 

December 

66-8 

65-0 

64-5 

.... 

65-4 







Year 

.... 

74-7 

74-3 

.... 

75-3 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

65-5 

73-3 

84-6 

78-0 

75-3 


KXnton (Kuang-tong), in the province of China of the same name. 

Latitude North. Longitude East Green. Height. 

23° 8' 113° 16' L.a.L.S. 

,1829-38. Silliman’s Am. Journ., XXXVIIL, p. 272. — Dove’s “Non-per. Variai,” IV., Berl. Acad., 
also contain an older series, from 1785; the mean of the year is 72-12. 


1829-38. General mean of the month. 


January 

52-5 

April 

70 

July 

83 

October 

73-3 

February 

55 

May 

77 

August 

82 

November 

65-2 

March 

62-5 

June 

81 

September 

80 

December 

57-1 


General means of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

54-8 

69-8 

82-0 

72-8 

69-9 


54 ’" 
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EruK-PHrii, in Arrakan. 

Latitude North. Longitude East Grreen. Height. 

19° 25'. 2 93° 32'.2S L.a.L.S. 

1853 and 1854. Thomas. SR.; 9’‘50“; K; 2’^40'“; 4^ SS. 
ScHLAGiNTWEio:, “Met. Mscr.,” Yol. 19. 



1863 

1854 

Genei'al 

mean. 

Months. 

SR. 

4 '* P.M. 

Mean of 
the 

month. 

SR. 

4** P. M. 

Mean of 
tlie 

month. 

January 

68-9 

76-5 

72-7 

68-4 

82-8 

75-6 

74-15 

February .... 

72-7 

79-7 

76-2 

67-1 

73-8 


73-3 

March 

69-6 

83-6 

76-6 

73-5 

86-1 

84-8 

80-7 

1 April ...... 

81-8 

93-0 

87-4 


92-6 

87-3 

87-35 

May 

81-7 

94-7 

88-2 


92-8 

86-65 

87-4 

June ....... 

78-8 


82-9 

76-1 

81-1 

78-6 

80-75 

July ....... 

78-0 

83-2 

■MB 

75-2 

82-4 

78-8 

79-7 

August 

78-6 

81-7 

HI 

72-8 

77-3 


77-6 

September . . . 

78-5 

84-8 

81-65 

76-7 

82-9 

79-8 

80-7 

October 



85-55 

76-1 

86-1 

81-1 

83-3 

NoYember. . . . 

«... 

— 


72-9 

82-9 

77-9 

(77-9) 

December .... 

69-4 

78-4 

73.9 

69-5 

78-9 

74-2 

74-05 

Year 





for 1854; 79-2 

79-7 


General mean of the seasons and of the year. 


Deo. to Febr. 

March to May. 

June to Aug. 

Sept, to Not. 

B| 







73-8 


85-1 


79-3 


80.6 


79.7 
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LabuIn, an island off the coast of Borneo. 


Latitude North. Longitude East Green. Height. 

Ab. 3° Ab. lOlVa 108 feet. 

1858 and 1860. Incomplete observations. Pari. San. Rep., Vol. IL, p. 579. 

The island is about 30 nailes in circumference, several large rivers, and an elevation in its 
central parts, in the form of a narrow ridge, to about 300 feet; the exact position is not indicated- 
The town of Labuan is chiefly inhabited by Chinese and Klings. 


' '1 

1858 and I860. 

Months. 

Min. 

Max. 

Mean. 

January 

February 

March 

April 

May 

Estimated mea 

77 

79 

76 

77 

75 

in of the 

87 

88 

90 

89 

92 

year: 84‘ 

82 

SSVa 

83 ! 

83 

83V.. 

) 


LahIt, Sumatra. 

Latitude South. Longitude East Green. Height. 

3“ 48' 104° 0' L.a.L.S. 

1845-52. 6; 12; 7. Means from Dove’s “ Nicht-period. Temp.,” Part IV., 1859, p. 427. From 

analogy with the hourly variations between morning and evening at Kolombo, I have corrected 
these combinations of the three hours for — 0°-3 Fahr. 


January 

79-0 

May 

79-8 

September . . . 

79-9 

February .... 

79-9 

June 

80-6 

October 

80-8 

Mai'ch 

81-5 

July 

80-3 

November. . . . 

79-9 

April 

81-2 

August 

79-9 

December. . . . 

7!) -2 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

79-4 

80-8 ' 

80-3 

! 

80-2 

80-2 
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Makao, Island of Hiang-shang, Chinese coast. 

Latitude North. Longitude East Green. Height. 

22° 11' 113° 34' L.a.L.S. 

1827-30. Beale, in Mbyen, “Klima des siidlichen China.” — 6^'; 


1827-30. General mean of the month. 


January 

62-0 

April 

71-3 

July 

82-9 

October 

February 

54-9 

May 

78-4 

August 

83-1 

November 

March 

64-3 

June 

i 

82-7 

September 

81.6 

December 


General mean of the seasons and of the year. 


Dec. to Fehr. 

Marcli to May, 

June to Aiig. 

Sept, to Nov. 

Year. 

59-4 

71-3 

82-9 

75-0 

72-2 


Manilla, in Luzon, Philippine Islands. 

Latitude North. Longitude East Green. Height. 

14° 36' 121° 9' L.a.L.S. 

1841-4. Calculated by Dove. Berl. Acad., 1853, p. 166, from Cecile “Campagne dans les mers de 
rinde et de la Chine.” (The older data in Kiewan’s “Estimation de la Temperature” are but 
approximations.) May is interpolated for the purpose of obtaining the mean. 


1841-44. General mean of the month. 


January 

77-1 

April 

81-5 

July 

80-2 

October 

79-9 

E ebruary 

77-5 

May 

(81-7) 

August 

78-9 

November 

79-7 

March 

79-5 

June 

81-3 

September 

78-8 

December 

78-3 


Mean of the seasons and of the year. 


Dec. to Fehr. 

Marcia to May. 

June to Aug. 

Sept, to Nov. 

Year. 

77-6 

80-9 

80-1 

79-5 

79-5 
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MjebguIj in Tenasserim. 

Latitude North. Longitude East Green. Height. 

12° 27' 98° 35' L.a.L.S. 


1853 and 1854. Waeing-; Evegard. Min.; 10; 4. — SR.; 10; 2; 4; 10. 

ScHLAGiNTWEiT, “Met. Mscr.,” Vol. 6. 


Months. 

1853. 

1854. 

General 

mean. 

Min. 

4** P.M. 

Mean of 
the 

month. 

SR. 

4*^ P.M. 

Mean of 
the 

month. 

January 

73-0 

84-1 

78-5 

76-5 

84-8 

80-6 

79-5 

February 

73-9 

84-6 

79-2 

81-6 

85-2 

83-4 

81-3 

March 

74-8 

84-0 

79-4 

78-5 

85-2 

81-8 

80-6 

April . 

77-2 

85-5 

81-3 

80-9 

87-7 

84-3 

82-8 

May 

75-9 

81-6 

78-7 

79-3 

83-4 

81-3 

80-0 

June 

75-5 

79-2 

77-3 

78-5 

81-4 

79-9 

78-6 

July 

73-5 

78-6 

76-0 

77-7 

83-9 

80-8 

78-4 

August 

75-3 

81-7 

78-5 

75-7 

81-9 

78-8 

78-6 

September 

75-5 

82-6 

79-0 

73-9 

78-4 

76-1 

77-5 

October 

77-5 

83-7 

80-6 

74-5 

82-6 

78-5 

79-5 

November 

.... 

.... 

• • • « 

.... 

ft ft ft « 

.... 


December 



* ft * A 

• ft ft » 

ft ft ft ft 

• • • • 

• • . . 


General mean of the seasons. 

March to May. June to Aug. 

81-1 78-5 






4.32 


GEOUP X: IKDO-CHINESE PEKINSTILA, 

PIeing, Indian ArcMpelago. 

Latitude South. Longitude East Green. Height. 

0°59' 100° 31' L.a.L.S. 

1847 and 1848. Elliot. Phil. Transact., 1857. 


1847 and 1848. Mean of the month. 

October 

.80-5 

January ...... 

81-7 

Noyember ..... 

80-8 



December ..... 

81-3 




PALEMBi-NG, Sumatra. 

Latitude South. Longitude East Green. Height- 

2° 50' 104° 53' L.a.L.S. 


1850-56. 6; 9; 3; 10. Means from Dotb’s “Hicht-period. Temp.,” Part lY., 1859, p. 427. 


January 

79-7 

May 

81-1 

September 

81-1 

February 

80-0 

June 

80-4 

October 

80-9 

March . 

80-6 

Jnly 

80-0 

Noyemher 

80-6 

April 

80-9 

August 

80-0 

December 

80-0 


General mean of the seasons and of the year. 
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PenIng, oh the Prince of Wales Island, in the Straits. 

Latitude North. Loughude East Green. Height. 

5° 28' 100° 22' L.a.L.S. 

1859. Btten. Pari. San. Eep., Vol. II., p. 587. What is called Mean Temperature in the tables 
must include the evening observations, being, generally vrarmer than the mean of the extremes. 


1859. 

Months. 

Min. 

Max. 

Mean. 

Months. 

Min. 

Max. 

Mean. 

January 

76-8 

82-8 

79-8 

July 

78-9 

85-0 

81-9 

February 

77-5 

84-4 

80-9 

August 

78-0 

84-0 

81-0 

March 

78-5 

84-9 

81-7 

September ... 

77-5 

00 

CO 

00 

80-7 

April 

79-0 

85-4 

82-2 

October ..... 

75-9 

82-5 

79-2 

May 

78-0 

84-4 

81-2 

November .... 

77-0 

82-7 

79-8 

June 

79-3 

85-7 

82-5 

December .... 

74-4 

82-2 

78-3 


Mean of the seasons and of the year. 


Dec. to Febr. 

. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

79-7 

81-7 

81-8 

79-9 

80-8 


Poet Plaie, AndamIn Islands. 

Latitude North. Longitude East Green. Height. 

11° 42' 92° 57' L.a.L.S. 

Macpheeson. Madras Sanitaria Rep., 1862, p. 80. 1858, 59, and 60. Mean of the year: 81. 

I have not yet been able to obtain any further details; they may be soon expected, the station having 
so much increased, that recently, February 1864, the foundation of a church has also been laid. 


IV. 


55 
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&EOTJJX: INDO-CHINESE PENINSULA, 


Rangu'N, in Pegu. 


Latitude Nortli. 
16° 45' 


Longitude East G-reen. 
96“ 17' 


Height. 

L.a.L.S. (40 feet.) 


A. 1852. MoNTGOMBEr. May, June, July, August, October. SR.; 9; 3; SS. 

ScHLAQ-iNTVBiT, “Met. Mscr.,” Vol. 19. 

1852, July and August. Patebe. SB.; 9; 12; 3; SS.; 9; in Journ. As. Soc. Beng. for 1852, 
pp. 520 and 622, and 

September 1852 to, April 1853; from a priTate communication by Pr. Maopheeson. 

(Not. 1852 to Not. 1853. Data for this period are contained in Pari. San. Rep., Vol. IL, p. 525.) 

SR. + 3. 


The means here gnen are 


for July, August, and October 1852, the values of both 


series are combined. 

JB. 1856, 59, and 60. Means communicated in the Madras Mountain and Marine Sanitaria Reports, 
1862, p. 354. 


' 

Months. 

1 

A. 

1852-3. 

R 

1858-60. 


Months. 

A. 

1852-3. 

B. 

1858-60. 

General 

mean. 

January 

73-2 

74 

73-6 

July 


82-0 

81 -1 

February 

79-3 

75-7 

77-5 

August 

78-0 

80-5 

79-2 

March 

80-5 

77-1 

78-8 


IB 

81-7 

81-0 

April 

83-0 

82-5 

82-7 

October 

82-3 

82 

82-1 

May 

80 •2 

8M 

80-7 


8M 

78-3 

79-7 

<D 

1 

79-7 

80 

79-9 


76-7 

75 

75>8 


Mean of the seasons and of the year. 


Dec. to febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

75-6 

80-7 

80- 1 

80 9 

79'3 
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Boss Island, in the Mergui Archipelago. 


Latitude North. 
11° 41' 


Longitude East Green, 
92° 39' 


Height. 
160 feet. 


Dec. 1859 to July 1860. SR.; 10; 4; 10. From obserTations by Dr. Welsh, communicated by the 
government of India to the Asiatic Society. Journ. As. Soc. Bengal, Vol. 280, pp. 32-41. — It 
could no more be entered in the general table. No. I. of the meteorological plates. No means 

SR. -f 4'^ p.M. 


are calculated; I took them, as usual, from 


2 


for the daily period. 





Means of the month. 







Mean of 




Mean of 

Months. 

S.R. 

P.M. 

the 

month. 

Months. 

SR. 

4^’ P.M. 

the 

month. 

January 

76-5 

80-4 

78-4 

May 

80-2 

84-0 

82-1 

February 

77-4 

82-8 

80-1 

June 

80-0 

83-1 

81-5 

March 

76-1 

83-5 

79.8 

July 

79-4 

83-0 

81-2 

April 

78-6 

84-1 

81-3 

December 

77-9 

1 

80-8 

79-3 


Mean of the seasons; Dec. to Febr. 79.3; March to May 81-1. 


Samaeang, in the Indian Archipelago. 

Latitude South. Longitude East Green. ' Height. 

7°0' 110° 31' L.a.L.S. 

1838 and 1839. Jan. to March. Pbbrbt; Re-calculated by Dove. Berl. Acad., 1847, p. 113. 
8; 12; 4; 8. They were first published in Bosch, “De dysenteria tropica.” 


1838 and 1839. Means of the month. 


January 

80-1 

April 

82-6 

July 

80-5 

October 

84-2 

February 

80-8 

May 

82-5 

August 

82-1 

November 

83-6 

March 

80-5 

June 

81-1 

September 

83-1 

December 

81-3 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

80-7 

81-9 

81-2 

83-6 

81-9 


Saravak, Indian Archipelago. 


Latitude North. 
1° 34' 


Longitude East Green. 
110° 29' 


Height. 

L.a.L.S. 


1846, in Elliot. 
June 79*6 


Phil. Trans., 1851. 
July 78-8 


Isolated months (mean). 
Aug. 78-7 
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GEOUP X : INEO-OHINBSE PENINSULA, 


SIndote, in Arrakan. 

Latitude North. Longitude East Green. 

18° 25' 94° 30' 


Height. 

L.a.L.S. 


(1851, Joum, As. Soe.; excluded on account of considerable and irregular deviations.) 


1852-4. Davis; Bell; Jones. SR.; 10; 4; SS. Schlagintweit, “Met.. Mscr.,” Vol. 19. 


Months. 

18S2 


1853 

1854 

SR. 

4*^ P.M. 

Mean 
of the 
montli. 

SR. 

4}^ P.M. 

Mean 
of the 
montli. 

SR. 

4*‘ P.M. 

Mean 
of the 
niontli. 

January 

56-5 

82-5 

69-5 

55-6 

82-3 

68 

9 

57-6 

80-0 

68 -8 

February 

57-6 

85-5 

71-6 

59-5. 

85-8 

72 

6 

57-2 

82-6 

69-!) 

, March 

.... 

.... 

.... 

65-7 

89-8 

77 

7 

61-6 

86-8 

74-2 

April 

76-2 

88-8 

82-5 

75-7 

90-8 

83 

3 

70-8 

88-9 

79-8 

May 

77-2 

88-6 

82-9 

76-8 

87-9 

82 

3 

75-5 

88-2 

81-8 

June 

76-3 

83-7 

80-0 

75-9 

84-7 

80 

3 

75-7 

85-0 

80-3 

July 

72-5 

82-3 

77-4 

70-8 

80-5 

75 

6 

77-4 

82-6 

SO - 0 

August 

71-7 

84-6 

78-1 

75-5 

82-3 

78 

9 

78-0 

■ 81-9 

80 - 0 

September 

73-8 

84-8 

79-3 

75-3 

83-7 

79 

5 

78-0 

81-8 

79-!) 

October 

74-0 

87-7 

80-8 

76-7 

85-6 

81 

1 

75-6 

85-0 

so • ;■} 

November 

65-6 

86-1 

75-8 

68-9 

84-5 

76 

7 

69-1 

84-1 


December 

58-9 

83-7 

71-3 

61-6 

81-8 

71 

7 

62-5 

81-8 

i \) • i> 

72-1 

Year 





for 1853 

1 

: 77 

4 


for 1854 

: 77-0 


General 

mean. 


(J9 . 1 [ 

71-4 
75-5) i 

K1 .<) 

82 • 3 
80-2 I' 

77-7 I, 

I* 

79- 0 I 

7!)-(i ^ 

80- 7 ^ 
70 -a !| 
71.7 i 

77-1 I 


General mean of the seasons and of the year, 
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Shanghai, Province of Kiangsu, in CMna. 


Latitude Nortli. Longitude East Green. Height. 

31° 2' 121° 20' L.a.L.S. 

jL. 1844 and 1845. Eoktune, “Journey to the Tea Countries,” p. 89. 
JB. 1849-55. Eatwell. Min. and Max. 7*^a.m.; 9^ p.m. 

ScHLAGruTWEiT, “Met. Mscr.,” Vol. 18. 


For the calculation of the mean, 


7-P 3 + 2 X 
4 


5 compare Hong-Kong. 


First series. 1844-45. Mean of the month. 


January . 

40-5 

April . . . 

57-0 

July . . . 

83-5 

October 

64-5 

February. 

41-0 

May . . . 

65-0 

August . . 

83-0 

Noyember 

58-0 

March . . 

48-6 

June . . . 

72-0 

September 

73-0 

December 

42-0 


Mean of the seasons and of the year. 


Dec. to Febr. 

Marcli to May. 

June to Aug. 

Sept, to Nov. 

Year. 

41-2 

56-9 

79-5 

65-2 

60-7 


Second series. 


Months. 

1849 

1850 

1851 

1852 

1853 

1854 

1865 

Mean. 

January 

39 

0 

38 

5 

41 

•5 

38 

5 

41-5 

43 

5 

39 

■0 

40-2 

February 

44 

5 

38 

5 

41 

0 

37 

5 

37-5 

37 

5 

*40 

•0 

39-5 

March 

47 

5 

48 

0 

46 

0 

44 

0 

48-5 

46 

0 

47 


46-7 

April 

54 

5 

54 

5 

53 

0 

54 

5 

69-5 

56 

0 

56 

5 

56-9 

May 

64 

5 

67 

0 

63 

0 

66 

0 

65-0 

66 

5 

68 

0 

65-7 

June ........ 

67 

0 

70 

0 

68 

0 

69 

0 

69-5 

69 

5 

70 


69-0 

July 

78 

0 

80 

0 

81 

0 

84 

5 

84-5 

82 

5 

83 

0 

81-9 

August 

81 

0 

83 

0 

81 

5 

81 

5 

79-0 

83 

5 

82 

0 

81-6 

September 

74 

5 

74 

0 

72 

0 

72 

0 

75-5 

74 

0 

79 


74-4 

October 

64 

0 

66 

5 

60 

0 

65 

5 

66-0 

84 

5 

65 

0 

67-3 

November 

52 

0 

55 

0 

56 

5 

55 

5 

57-5 

59 

5 

55 

0 

55-8 

December 

45 

0 

46 

5 

44 

5 

42 

5 

45-5 

46 

5 


• 

45-1 

Mean 

59 

3 

60 

1 

59 

0 

59 

2 

61-6 

65 

0 

62 

2 

60-3 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug, 

Sept, to Nov. 

Year. 

1 

41-5 

56-5 

77-7 

65-7 

60-3 
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GBOUE X : INDO-CHINESE PENINSULA, 

SingaptJb, in the Straits of Malaka, 

Latitude North. Longitude East Green. Height. 

1° 18' 103° 53' L.a.L.S. 

1820-25. Davis. Journ. As. Soc,, H., p. 428. — 6; 12; 6. 

1839-40. Tratblli; SiLLrM:A.N’s Am. Journ., XXXXIV., p. 49. 

1841-45. Elliot. Hourly observations; but the instruments seem partly to have been •within, partly 
outside of, the observatory. They were most carefully calculated by Col. Jacob. Published 
at Madras, 1850. I added a correction of -f 0-6 determined by Col. Jacob, but not yet applied, 
since the instrument -was received too late at Madras. 

1859. Pari. San. Rep., Yol. IL, p. 595; left out as incomplete. 



1820 

1821 

1822 

1823 

1824 

1825 

1839-40 

1841 

1842 

1843 

1844 

1845 



MoHfhs 


















Orenerai 

Mean 
of the 
month. 

Mean 
of the 
month. 

Mean 
of the 
month. 

Mean 
of the 
month. 

Mean 
of the 
naonth. 

Mean 
of the 
month. 

Mean 
of the 
month. 

Mean 
of the 
month. 

Mean 
of the 
month. 

Mean 
of the 
month. 

Mean 
of the 
inoiith. 

Mean 
of the 
month. 

mean. 

Jan. 

77-5 

77-1 

79-8 

78-1 

79-7 

78 

6 

79 

1 

78-5 

79 

9 

78 

•8 

7S-9 

79 

6 

78 

7 

Fehr. 

78-3 

79-6 

80-7 

78-8 

80-6 

83 

7 

79 

0 

79-7 

80 

3 

80 

9 

79-3 

80 

2 

80 

1 

March 

79-4 

80-2 

80-8 

79-7 

80-7 

81 

6 

79 

8 

79-6 

81 

0 

81 

9 

80-7 

81 

2 

80 

5 

April 

80-8 

79-1 

81-3 

81-1 

82 • 2 

81 

8 

80 

3 

81-1 

81 

2 

81 

7 

81-2 

81 

1 

81 

1 

May 

82-6 

82-2 

81-5 

81-2 

81-2 

82 

0 

80 

8 

81-9 

82 

0 

82 

6 

81-4 

82 

8 

81 

8 

June 

82-1 

81-9 

82-1 

81-5 

79-0 

82 

8 

81 

2 

82-2 

82 

4 

82 

0 

81-9 

82 

7 

81 

8 

July 

82-9 

81-9 

<• 

81-8 

81-8 

83-8 

80 

7 

80 

9 

83-1 

82 

6 

81 

4 

81 • 0 

81 

9 

82 

0 

Aug. 

1 82-2 

81-3 

81-4 

81-3 

82-4 

80 

0 

79 

6 

81-0 

81 

3 

81 

7 

80- 9 

82 

8 

81 

3 

Sept. 

80-0 

80-2 

81-8 

82-0 

81-8 

80 

5 

79 

9 

81.9 

81 

4 

82 

0 

80-9 

80 

1 

81 

0 

Oct. 

80-2 

81-2 

81-6 

81-0 

81-3 

81 

2 

80 

5 

81.4 

80 

6 

80 

8 

80-8 

80 

9 

81 

0 

Nov. 

79-3 

80-8 

80-7 

79-3 

80-2 

81 

3 

78 

7 

80-8 

80 

5 

80 

3 

79-9 

79 

8 

80. 

2 

Dec. 

77.8 

79-8 

78-3 

80-1 

78-4 

79 

4| 

79 

0 

80-1 

79 

9 

80 

2 

79-6 

78 

7 

79' 

3 

Year 

80-2 

80-4 

Sl-O 

80-5 

80-9 

81 

1 

79 

3 

80-6 

81. 

1 

81 

2 

80-5 

80 ■ 

9 

80- 

7 


Isolated montlis (meaBs), included. 1840: Nov. 811. 1841: Jan. 77' 8; Febr. 79-8. 
General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept to Nov. 

Year. 

79-4 

81-1 

1 

81-7 

80-7 

1- 

o 

oo 
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AECHIPELAGO, AND CHINA. 


TavIi. 

Latitude North. Longitude East Green. Height. 

14° 7' 98° 18' L.a.L.S. 

1852-54. Walter. SK.; 10; 4; SS. 
ScHLAGiNTWEiT, “Met. Mscr.,” Vol. 6. 


Months. 

1852 

1853 

1854* 

General 

mean. 

SR. 

4** P.M. 

Mean of 
the 

jnonth. 

SR. 

4*‘ P.M. 

Mean of 
the 

month. 



Mean 
of the 
month. 

January 

62-9 

83-8 

73-3 

71-5 

87-1 

79-6 

67-6 

85-9 

76-7 

76-5 

February 

70-9 

87-2 

79-0 

71-9 

86-5 

79-2 

72-5 

88-2 

80-3 

79-5 

March 

73-5 

87-6 

80-5 

74-9 

88-4 

81-6 

72-9 

88-7 

80-8 

81-0 

April 

76-4 

87-6 

82-0 

77-4 

90-3 

83-8 

76-5 

87-6 

82-0 

82-6 

May 

77-3 

85-9 

81-6 

78-0 

85-1 

81-5 

77-5 

86-1 

81-8 

81-6 

June 

76-7 

81-8 

79-2 

76-3 

81-5 

78-9 

77-1 

82-2 

79-6 

79-2 

July 

75-8 

81-9 

78<8 

76-4 

80-3 

78-3 

76-3 

81-2 

78-7 

78-6 

August 

76*1 

81-2 

78-6 

75-9 

81-7 

78-8 

76-4 

80-5 

78-4 

78-6 

September 

75-6 

80-4 

78-0 

75-1 

81-6 

78-3 

75-1 

79-4 

77-2 

77-8 

October 

73-6 

86-8 

80-2 

75-7 

83-6 

79-6 

74*3 

83-7 

79-0 

79-6 

November 

72-2 ' 

87-8 

80-0 

76-8 

84-6 

80-7 

.... 

.... 

(81-0) 

80-6 

December 

68-3 

85-6 

76-9 

71*9 

84-7 

78-3 

.... 

— 

(79-0) 

78-1 

Year 


for 1852 

1; 79-0 


for 1853 

79-8 


for 1854: 79-5 

79-5 


General mean of the seasons and of the year. 


Dec. to Febr. 

March, to May. 

June to Aug. 

Sept, to Nov. 

Year. 

78-0 

81-7 

78-8 

79-3 

79-5 










440 


GROUP X: IFDO-OHINESE PENINSULA, 


ThayetmtcS, in Berma. 

Latitude North. Longitude East Gireen. Height. 

19° 20' 95° 12' 260 feet. 

1859, Jan. to Dec. Timins. Pari. San. Pep., Yol. II., p. 562. 

April 1860 to March 1861. Henderson. Macpheeson, Madras Sanitaria Reports, 1862, p. 320 


Montlis. 

1859 

1860-61 

General 

mean. 

Min. 

Max. 

Mean. 

Min. 

Max. 

Mean. 

January. 

52-5 

88-5 

70-5 

54 

81 

68 

69-2 

February 

62-0 

95-0 

78-5 

56 

89 

73 

75-7 

March 

66-6 

98-3 

82-4 

70 

96 

83 

82-7 

April 




75 ' 

95 

85 

87-0 

May 

77-5 

93-2 

85-3 

79 

93 

86 

85-6 

June 

74-9 

84-2 

79-6 

77 

87 

82 

80-8 

J^y 


86-7 

81-8 

77 

86 

81 

81-4 

August 

77-5 

86-7 

82-1 

77 

86 

81 

81-6 

September 

77-5 

87-7 

82-6 

77 

88 j 

82 

82-3 

October 

76-2 

86-6 

81-4 

76 

87 

81 

81-2 

NoTemher 

65-5 

85-0 

75-2 

72 

83 

77 

76-1 

December 

62-3 

84-1 

73-2 

59 

79 

69 

71-1 

Year 


for 1859: 80-1 

for 1860-61: 79 

79-6 


■r 


Moan o£ the sgesohs End of the year. 


Dee. to Fehr. 

March to May. 

June to Aug*. 

Sept, to Nov. 

Year. 

72-1 

85-1 

81.'3 

79-9 

79-6 









AECHIPELAGO, AND CHINA. 


T6nghu, on the Sittang river, in Berina. 

Latitude Nortt. Longitude East Green. Height. 

18° 56' 96° 57' 280 feet. 

1859. Goedon, in Pari. San. Rep., Vol. II., p. 550. 

1860. Goedon. Macehebson, Madras Sanitaria Reports, 1862, p. 334. 


Months. 

1859 I 

1860 

General 

mean. 

Min. 

Max. 

Mean. 

Mean. 

January ...... 

57 

82 

69-5 

68-5 

69-0 

Pebruary 

63 

90 

76-5 

75-5 

76-0 

March 

70 

90 

80-0 

83-4 

81-7 

April 

80 y. 

98 - 6 

89-6 

84-3 

86-9 

May 

78-0 

90-8 

84-4 

84'1 

84-3 

June 

77 6 

83 -8 

80-7 

80-9 

80-8 

Jnly 

76-8 

84-0 

80-4 

79-7 

80-0 

August 

76-5 

84-9 

80-7 

80-4 

80-5 

September 

75-9 

85-6 

80-8 

81-5 

81-2 

October 

75-0 

86-4 

80-7 

73-8 

77-2 

November 

68-9 

83-9 

76-4 

78-7 

77-5 

December 

65 • 9 

82-2 

74-0 

70 • 4 

72-2 

Year 


for 1859 

: 79-5 

1 I860; 78 '4 

■ 78-9 


Mean of the seasons and of the year. 


Dec. to Fobr. 

March to May. 

June to Aug. 

Sept to Nov. 

Year. 

72-4 

84-3 

80-4 

78-6 

78-9 
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tv. 


56 
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GEOUP x: INDO-CHINESE PENINSXJDA, AECHIPELAGO, AND CHINA. 


Aden, fort on the peninsula at the southern end of the Eed Sea. 

Latitude North. Longitude East Green. Height. 

12° .46' 45° 15' 187 feet. 

A. Means from E.. E. Schmid’s “Meteorologie,” p. 360, 

E. Means for 1859 from the Pari. San. Rep., Yol. II., p. 846. The latter being throughout warmer, 
and no details about the place of the instruments and about the obseryations being given, I 
did not take the mean of the two series. 

A. Mean of the months. 


January 

72^5 

May 

84-9 

September 

84-9 

E ebruary 

73-4 

June 

85-5 

October 

83-3 

March 

76-8 

July 

83-3 

November 

78-6 

April 

1 

80 

August. ....... 

81 -5 

December 

77-2 


Mean of the seasons and of the year. 


Dec. to Eehr. 

March to May. 

June to Aug. 

Sept to Nov. 

Year. 

74-4 

80-8 

1 

83-4 

82-3 

80-2 


B. Mean of the months. 


January 

76 

May 

90 

September 

89 

February 

78 

June 

94 

October 

81 

March 

83 

July 

93 

November 

82 

April 

87 

August 

93 

December 

76 






THERMAL TYPES OF THE YEAR AND THE SEASONS. 


The Isothebma-l Lines: Year, cool season, hot season, rainy season, autumn. 
Thermal anomaly for India. 

Statistical thermal tables. 


THE ISOTHERMAL LINES. 

Tiie distribution of temperature o-ver the surface of India, independent of the 
local modifications by beiglit, is best shown by the form of its isothermal lines; they 
were made the object of the second and third of my physical plates. 

In reference to the geographical details, I haye limited myself to the principal 
riyer-systems; and to avoid interfering with the distinctness of the isothermal lines, 
the names of the stations, as well as the Indian mountain-systems, are left out; for 
the means of the year, the Archipelago and countries to the uorth-east of it are 
added, on a smaller scale. 

lihe i)osition of the stations, latitude and longitude being given everywhere, can be 
easily found on our roirte-map, where only the names of some of the smaller stations 
bad to be left out. I used Meecatoii’s projection, since the rectangular position of. the 
lines of latitude and longitude in a chart facilitates the judging of the relative form of 
the isothermal lines, and it allows one to employ with, it, for comparison, any analogous 
extended over a larger surface or representing the neighbouring countries; besides, in the 
tro])ical regions the increase of the dimensions with latitude does not much affect 
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the resulting forms. The four smaller maps of the seasons are arranged so as to present 
a cyclic aspect, those in proximity following in the chronological succession. For 
comparison with the globe the monthly isothermal lines, wdth the additional alterations 
for these parts of the tropics, are reduced from Dove’s maps.^ 

The unit of 1° Fahr. was made the basis — a unit considerably smaller than those 
hitherto employed; and although its use presented many an unexpected difficulty, yet it was 
finally made to include the principal provincial modifications ; the local effect of height 
being kept from interfering with the thermal aspect by applying, for the reduction to 
the sea-level, the elenfents “of decrease with, elevation” mentioned above. ^ The annual 
variation in the tropics being altogether included in more narrow limits than in higher 
latitudes, I found it sufficient to give the types only of the seasons, instead of entering 
into representations on the same large scale for each single month. “ Great attention had 
to be directed to the parts of the maps where the lines have to be continued over the seas. 
Here the principal physical conditions were found to be the following : a) the depres- 
sion in the easterly direction was common to all the periods represented, and h) also 
in the cool season, the land showed itself warmer than the surrounding seas; whilst 
in most parts of the higher latitudes the seas are comparatively warmer in Aviiiter, 
most distinctly where favoured by marine currents. From March to October the Indian 
peninsula marks itself so powerfully as a region of predominant effect of troj^ical 
insolation — q[uite analogous to the influence which we had found to l.)e exercised by 
its burnt soil upon the lines of total intensity of magnetism — that the isothermal lines 
over the ocean obtain forms nearly parallel to the lines of the shores; in consecpience, 
the sea-breezes in the bay of Bengal are, as was to be expected, more powerful and more 
refreshing along* its western than on its eastern shore; altogether, when analysed in detail 
in reference to the modifications presented in the course of the annual variation, the 
tableaux of the isothermal lines in these tropical regions allow one to recognise most easily 
their connexion with the form^ of the land. As another characteristic feature I must 

' Monatsbericlite der Berl. Acad., Nov. 23, 1848. 

See pp. 137-140. I must allude Lera also to tlie circumstance, that the inecpuality in the decrease of temperature 
with heiglat in different localities must mate the reductions to the level of the sea somewhat arbitrary, here, as every- 
where ; the variation, however, is not great enough to materially modify the eonstruetiou of the isothermal lines. 

® On a smaller scale it is seen on the monthly maps of the globe. 

In Europe modifications of climate considerably more variable are met with, but at the same time included 
altogether within much narrower limits. Martins, in his clever work: “Hes Climats de la France,” &c., distin- 
guishes five types for France alone: “le climate Vosgien, Sequanien, Glirondin, Rhodavien, et ProvenQal.” 
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add, tliat not only the type of the lines changes completely from the cool to the hot and 
rainy seasons, but that during the latter even new isothermal regions of heat hecome 
apparent from the southern parts of the Panjah down to Sindh, which we may cer- 
tainly expect to remain, if ever traced in other regions again, spots of the very 
greatest heat on our globe. 

In drawing the lines, I made these distinctions; besides the lines being dotted 
where they pass the regions of High Asia, the “thermal equator ’y is also distinguished, 
its line being a broken one. In consequence of the great difference in latitude between 
the western and the eastern end of the Himalaya, the curves extend along the western 
margin of the map from 5° to 35° of latitude; along its eastern margin only from 5° 
to 30°. Por the period corresponding to our summer, I was enabled to carry on the 
isothermal lines for Central Asia somewhat farther to the north, in consequence of 
our personal stay in these regions. 

Tlie eastern jpart in the higlier latitudes of the map is throughout cooler than 
the wostern p)art, as shown in the following table, where the numerical values are 
given for tlie two borders of India, the difference in latitude amounting here to 5° 
l)etween the NW. and NE. 



Wannest 
isothermal line. 

Minimum 
in the NW. 

Minimum 
in the JSTE. 

Year 

/ Deceinber, January, February .... 

a \ March, Aiiril, May 

S J June, July, August 

f September, October, ^November . . . 

84° Fahr. 

80 „ 

90 „ 

92 „ 

82 „ 

73° Fahr. 

57 „ 

72 „ 

89 „ 

75 „ 

73° Fahr. 

GO „ 

73 „ 

81 „ 

74 „ 


The isothermal lines of the year already very decidedly show the inffuence of tlie 
topogra])hical form of the Indian joeninsula on the increase of the mean temperature: 
in the southern parts they follow the contours of the shores, or obtain forms evidently 
in connexion witli. them; in the northern part these lines are raised to the extent of 
a, difference of five degrees of latitude where they pass over the central axis of India, 
tliis region lieing warmer than those of Afrika in equal latitude. At the same 
time, soiitliorn India presents one of those insular regions of greatest heat which are 
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connected witli each other by the thermal equator; the Indian archipelago shows us 
the next of these regions which follows to the east. 

■ When comparing the seasons, our attention is drawn first of all to the unusually great 
variety of the four types, whilst- in many of the more western regions of the tropics 
we see that it is 'more the numerical xalue of the lines which is changed than the 
type of their forms. In the mean of the year the ‘HJiermal equator,’’^ a line of variable 
value but connecting the hottest regions all round the globe, touches the western 
coast of India in a latitude of 17°, and descends along its central axis to Oeylon 
(which it leaves in an easterly dii-ection at SYa®). This is not an isolated modifi- 
cation; the thermal equator is in the mean several degrees to the north of the 
terrestrial equator, in the western as well as in the eastern hemisphere.^ 

In India and the Indian archipelago the thermal equator runs still to the south 
of the geographical one for all the three months of the cool season; in consequence 
of the distribution of land and sfea the temperature of the winter of the northern 
hemisphere is the cooler one also for our globe in general, notwithstanding that 
the distance of the earth from the sun is considerahly smaller at this period than in 
our summer. In the season corresponding to our summer, from July to August, we 
see the thermal equator has been raised to the latitude of 32° N. This period of 
the year is, for the greater part of the map, the rainy season, though for the region 
in the north-west it is the very season of an absolute maximum of heat. These 
variations have the more importance, as the territory here represented has a surface 
considerably larger than might be expected, perhaps, from the extent of European 
empires. The distance from the Bay of Biscay to the Caspian Sea can be considered 
as about equal to the difference in longitude of the borders of this map; whilst 30° 
of latitude, referred to European regions, might be compared with the distance from 
the southern shores of the Mediterranean to St. Petersburg. The superficial area of 
India alone is 1,500,000 English square miles. 

As the general means all over India, from the Panjab down to Ceylon, we 
obtain ; 

Year SOYa; cool season 69; hot season 88; rainy season 88; autumn 79. The 
cause ol the mean of the rainy season’s not appreciably differing from that of the hot 
season is to be sought for in the very considerable rise of temperature in the north- 

1 The 7nean of the northern hemisphere is estimated to be 5»-6 Fahr. warmer than the southern one. 
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west. Wherever we pass the tropic of Cancer the character of the group June, 
July, August soon shows itself as the “summer” of the northern hemisphere; in the 
eastern regions at even a much lower latitude; but here the numeric difference 
is smaller; the mean in Assam is 82°, whilst that of the “Indian” hot season preced- 
— March, April, May — is 74° Fahr. ; in the Panjab the respective numbers are 
92 and 78. 

In Southern India the distance from the shores has an influence on the increase 
of the mean of the year, materially concealing most of the minor elevations in the interior. 

The cool season. Even this period already shows traces of the increase of tem- 
perature in the interior of the country when compared to surrounding seas; the influence 
of the sun is of a tropical character also in winter, but, as was to be expected, it 
is, comparatively speaking, but little felt during this season in the provinces at some 
, distance to the north of the equator, on account of the southern position of the sun. 
In the region beyond the tropics the hibernal influence of continents, com]3ared to 
that of the seas, causes depression of temperature. In reference to the Panjab, it 
must be further added that we have here a great number of stations for which 
the actual temperature is still lower than the values represented by the isothermal 
lines, though the latter had to be reduced already to the level of the sea. Local 
accumulation of cold air connected with the form of the ground, and, throughout the 
season, a sky unusually clear, so favourable to nocturnal radiation, may be mentioned 
as the principal causes. 

A quite exceptional depression occasionally follows the course of the rivers. 
Also all along the foot of the Himalaya gusts of cold wind are not unfrequent; 
these at first follow the valleys; but, as we shall have sufficient data to prove, the 
temperature along the Himalaya finally becomes decidedly cooler in Hindostan and 
Bengal, even for the mean of the year. 

The decrease of temperature with latitude is by far most rapid in the cool 
season. 

Tlie more rapid decrease of teinx^erature with latitude in winter is a phenomenon 
also observed wlieii liigher latitudes are coinjoared. In July and August, even for means 
based upon periods of five days only, London, Berlin, Petersburg, Archangel, Irkutzk, 
and Jakutzk, do not differ more than 4° to 5° Eahr.; Madras is 22° Pahr. warmer 
than London; but in winter it is 40° Eahr. warmer; Irkutzk, compared with London, is 
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45°FaliT. colder in -winter, Jakutzk 82° Fakr. Absolute extremes -would sliow dincrencc’iS 
greater still. 

Tke thermal eq^uator is in the southern hemisphere, in a latitude of 5” 
to 8° 


The second period of the year (March, April, and May), which is generally (Tilled 
the holi season all oxer India, also in its north-western parts, shows a nonarkuhh' 
difference in the type of the curves when compared to the cool season. No .region in 
higher latitudes can he found varying so greatly in type; the inliiieiu-o of tin* 
topographical forms of the peninsula has become now considerably inoro ajiiiarent. 
The thermal equator enters the western border of the map already at aii ehwation 
of 24° of latitude, passes through a central region of maximum temperatAire exceeding 


90°, and descends from thence directly to the south, to the very soutliern (uid of 
India. G-reat dryness is combined in this period with the high teni])oi'a,ture, a.n<l is 
an important element for making its difference from the other seasons still inon* 
apparent; hot winds conceal the sky for days, and the glare radiating from the groniul 
is not less oppressive than the suspensions of dust in the atnios})hero ; l)ut it 
would be erroneous to expect, as it might appear rather prohalile, that, in cons(>(|noiK;(i 
of the dryness, the heat is felt the more by the human organism. Tlioiigli the cmdral 
parts, compared to the shores of the sea, show a rapid increase of te-mjioraturc! with 


igrcKii 


the progress towards the interior, I must add that, on account of tlie .moisture boing 
greater along the shores, not only the heat is there more close and nioro disa 
hut also its influence on the health, especially of Europeans, is docichMlly 
more unfavourable. For the coasts, and for the interior of tropical India,' 
months remain the period of the year which includes the highest means, and also 
the greatest heat of single days. The central and eastern regions of the Himalaya, cooling 
a little in wmter, have now no more any durable influence, not even in the taiui 
at Its very foot; also the dotted lines connecting so directly tho temperature of tlm 
Panjab tte of Ass™, ia perfect corfomitp witlr the lines down 

along the Ganges, eon-obcrate it. Only some parts of BengU, such as Tirhut, law... 

excn.Gonally, extrenres s^ewhat less excessive, bnt neither do these appreciably .11, fee 

ill tho iii6an oi tli0 ssason. 

TUIK^- August) is, for the greatest part of India, tho 
3.«ny season, rts sethng-nr is connected, most distinctly in Central India, with a 
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rapid sinking of temperature; in most of the other parts of India the difference is chiefly 
remarkable between the montJily means of May and June, whilst the mean of the two 
respective seasons does not differ much, or even increases in the rainy season, as already in 
the latitude of Agra, in Hindostan, and all over Assam and the neighbouring countries. 
In latitudes near the tropic it is not unfrequent to observe the absolute extremes in July, 
when a moist but transparent atmosphere coincides for a short period with the ^ greatest 
height of the sun. Also nearer to the shores a beneficial cooling is felt less distinctly 
than in Central India. The dampness has increased, too, together with the clouds, 
and makes, in the shade at least, the heat the more steamy. The power of insol- 
ation being now broken by a sky nearly permanently clouded, must be considered as 
the principal cause why the beginning of this season is in general considered as a 
welcome period. Tor the health, however, it is less favourable; dyspetic com- 
plaints and fevers are frequent throughout in the latter part of this season. In 
the Panjab, and jiartly also even in the north-west x^^ovinces of Hindostan, this period 
has no longer the character of a rainy season. The precipitation takes the form of 
our summer rains with thunder-storms, and also the amount of precipitation most 
rajiidly decreases towards the north-west. 

At the same time the meteorological observations showed for these very regions 
a maximum of teinx^erature which I did not expect, not only on account of the 
number of stations formerly existing being not very great, but also since I heard from 
the inhabitants, the Europeans as well as the natives, no unusual complaints about 
the heat being much greater than in other parts of India. Nevertheless these pro- 
vinces include a region for which the mean temperatures during the three months 
exceed 92°, and must therefore be considered as one of the very hottest regions of 
our globe; besides, we must further take into consideration that clear days are not 
unfrequent, during which the purity of the sky is not even modified, as it was in the 
period preceding, by dust suspended in the atmosphere. Therefore the absolute maxima 
in the sliade are also higher here than in any other region of India. 

I may further draw attention to the fact, that for this region also the non-periodic 
variations of temperature — that is, the variations between different years — ^have become 
much greater than we find them to be in the more southern tropical part of the 
territory examined. The thermal ecxuator enters the west of the map at the latitude 
of 32°, and only leaves the Indian x^eninsula near Ceylon, in an easterly direction. 
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The mfluence of height in the Panjab is not very considerable at this season, 
and the curves I have drawn remain for some stations even still a little below tht^ 
respective means; hut in the other regions, where the character of the “rainy season’'' 
prevails, the decrease of temperature with height is more rapid than during any other 
part of the year. 

Autumn (September, October, Novemher) is the only one of the tropical seasons 
which here shows a very regular form of its curves, and a very slow decrease of 
temperature with latitude. In the mean of the year the difference of 1 ° Pahr. fre- 
quently corresponds to a difference of 120 miles in latitude; in autumn the latitude 
between Ceylon and the Panjab only produces a decrease from 5° to 6° Pahr. It is 
not less remarkable for this season that in most regions, as in those along the banks 
of the larger rivers, the drying up of vast surfaces formerly inundated is the 
cause of most deleterious miasmatic vapours; but in the Panjab, and in tlie hilly 
regions along the Brahmaputra and in Central India, where these dangerous modi- 
fications of the atmosphere are not to be feared, this season frecjiieiitly a])])roacli68 
the mild and refreshing character of the regions of southern Europe. 

The month of October shows, in many regions where the sky is very clear, a 
remarkably high temperature.^ 


THERMAL ANOMALY POR IhlDIA. 


The thermal conditions of India may be compared ™th those of the Rlob.- 
also in reference to thermal Amimly, a principle fii^t enounced by Dove/ by 
showing the- difference of the temperature at a given locahty from 'the rnosan of 
these latitudes all round the globe. Lines connecting such values, “tlie isanomaloiM 

hues,” show therefore which parts of the globe, in the different seasons, must be cou- 
sidered as comparatively too cold or too warm. 

^ The thermal anomaly for these regions is included in very narrow limits: the 
Indian Archipelago in its central parts is a little warmer than the mean of the cor- 
responding latitude throughout the year; India is below the corresponding vidue only 
in December, and in its western parts also in January; the difference, however, does 


’ Compare the remarks on the influence of the distance 
- “Verhreituiig der Warme,” Berl. Acad., 1852 . 


from the snn in connection with insolation, p. 51 . 
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not exceed 5° to 6° Fahr.; during all the other months its deviation is positive; viz., 
compared to the globe in general, it is , too hot even for its latitude. From May to 
July first its central, and soon still more its north-western regions, show a “positive” 
thermal anomaly, viz., difference exceeding the mean of. the same latitude all round the 
globe, by 11° to 12° Fahr. The Indo-Chinese Peninsula is below the mean from 
November to March, above it from April to October. 

To facilitate the analysis and comparison, I added statistical thermal tables^ 
showing the different stations arranged for practical comparison according to the 
temperature actually observed, including the influence exercised by height and local 
modification. The difference of these values from the isothermal line in the same 
latitude and longitude may therefore be considered as the definition of the local thermal 
anomaly, and may occasionally assist in answering various practical questions. 

Though here, as in the construction of the lines, I did not enter into a comparison 
of the means for every month, but only for the seasons and the year, the decimals used 
in fixing the succession of the places in the tables might have been limited to 72 °, in 
reference to positive accuracy, had not the retaining of the numbers just as they were 
obtained the advantage of facilitating the references to the provincial tables preceding. 
Those tables showed the temperature of every station hitherto observed; the 
isothermal lines present the comparison of these values, exclusive of height, and their 
connexion with the analogous conditions of the globe; the remaining consideration, 
viz. a comparison inclusive of the height and the local modifications, is the object 
of the statistical tables. We see at a glance which stations are hottest in the different 
seasons, and which are the temperatures most frequently predominant. As was to be 
expected from the isothermal lines, the absolute heat is met with at the stations 
ill the north-western parts — Panjab, Sindh — ^in the period from June to August, Dera 
Ismael Khan with a mean of 94°, Jacobabad with 96° Fahr., concluding the list, how 
different from their position in the other seasons! 
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(India -and the Archipelago.) 


STATISTICAL 

Means op 


51-8 Gunong Merapi. 


53-2 Dodabetta. 


55-9 Utakamdnd. ■ 


58-5 Malabar Hill sta- 
6 Nurelia. [tion. 


59-9 Mount Zion. 


60-3| 


[ Shanghai. 
Tikoknr. 
4 JaknnSiri. 


70-3 Abn. 

5 Badula. 
7 Sar4,uli. 


71-3 Merkara. 

4 Ranlpindi. 

6 GoYindgarh. 
8 Kalsi. 


61 -5 Upper Salak. 
9 Kotergherri. 


62-5 Cherraphnji. 


65-1 Jakntalla. 

2 Itare Malle. 


66-1 Lower Salak. 

4 Kunur. 

6 Mababaleshvar. 


67 • 1 Wellington. 

2 Manantv4di. 

3 Shevarai. 


69 • 1 Mahabaleshvar- 
PSckgani. 

8 Pnrandir. 

9 Kanton. 






fNaushera. 
Sialk6t. 

(Lay a. 
_Makao. 

3 Jhilnm. 

5 Baitnl. 

^ [Kandi. 

I Eamandrug. 
9 Pesbaur. 


73*0 Nazirnaghat. 
1 Pirozpur. 
jBannn. 
iLibrugarh. 

3 Jalhandar. 

[Hazaribagli. 
^ \ Tezpur. 

8 Dehli. 

9 Belgatt. 


I gar. 
^^■^iGolaghat. 
^ fBangalur. 


(HosMarpur. 

3 Ambala. 

4 Erinpiira. 

6 DSraGhaziKhan. 


74-7 Kohiit. 

^ I'Dbarvar. 
IMnradabad. 


75-0 


Satara. 


4 


Labor. 
[ShSihpiar. 
j Shahj ehSnpnr. 
[Goalpara. 
[Mangaldai. 
^Ihfakodar. 

3 Hong-Kong, 
Peredenia. 
Sabaranpur. 
Vazirabad. 
Harsinghpnr. 
Bogra. 
Barpetah. 
[Kacbar. 

^ iMozafarpur. 

fSebor. 

’^iTirhut. 

i Gohatti. 
^\Mh’atb. 


76-0 


Bareli. 

Bijnhr. 

Chittagong. 

Hansi. 

Kartarpur. 

Maimansmgb. 

Mateli. 


78 1 

INazirabad. 

JKisbanpnr. 

^ISilhet. 

I" Dera Ismael Khan, 
j J&blpur. 

^1 Puna. 

Ixippera. 

4 Barisal. 

5 Btava. 

( Buitenzorg. 

G I Fatigiirh. 

I Chapra. 
j Koimbatur, 

I Samulkottab. 
'Multan. 

8^ Rangj)ur. 


rKhervara. 
9 1 K(>lapur. 
[Parnea. 


77-0 


j Kfrki. 
I Mahu. 


[Farfdpur. 

^ \ Sandove. 
j Gorakhpur. 

j Mainpuri. 

\ Sikanderabad. 
Berhainpur. 
Patna. 

5! Serur. 
Noakolli. 
Nimach. 

6 French Rocks. 
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THE YbAE. 


(India and the Archipelago.) 


79-4 

Gaya. 

80-6 

Salem. 

( 

Ganttir. 

Manilla. 

[Galle. 

82. OJ 

Gbazipur. 

“^iTavai. 

1 Singapur. 

[ 

Madras. 


Ajmir. 


Kananur. 

1 

NeUur. 


Jalna. 


Penang. 

2 

Battikdtta. 

79-6^ 

Jhansi. 

9 

Jacobabad. 

j'Karikal. 


Murshedabad. 



[Rajamandri. 


Tbayetmyo. 



5 

Kadalur. 


Chandernagur. 



9 

Nizagapatam. 

V. 

Kyuk-pbyu. 






Vingorla. 


'Allahabad. 



8 

Birbbum. 


Bijapur. 



( Banjuvangi. 


Galle. 



9 { 

•(Benares. 

Oi • V 

Kokonada. 


' Abmadabad. 




Mangalur. 


KAdapa. 




Port Blair. 

83-3 

Karnul. 




[Anjarakandi. 


Pallamkottab. 

80-0 

Cbunar. 

1 

[Bangkok. 

5 

Trinkonomab. 


Hamlrpur. 

3 

KalikAt. 

8 

Masulipatam. 

1- 

Patlam. 

4 

Trinkonomab'. 




Punamali. 


Arkot. 




Aden. 


Cbittur. 




Bellari. 

5^ 

Haiderabad, 


' 

2-1 

Kolombo. 


Dekban. 

84-0 

Labuan. 


, Lohat. 


Haiderabad, 

5 

Pondicberi. 


1 Bombay. 


Sindh. 

6 

Tinevelb. 

3' 

Haribar. 

0 Nagpur. 

7 

Trichinapalli. 


Piiri. 


rOrai. 

8 

St. Thomas Mount. 


^Bardvaii. 

9^ 

Samarang. 

9 

Madura. 


Dhiilia. 


[ Surat. 



4 

Palembang. ' 






Rajkot. 






. Sbolapur. 






1 Baruda. 





IJ 

[ Kdcbiri. 



, 



77-7 Kaxrachi. 


fDainajpur. 
|Rampur Bolea. 
9 Chaiabasso. 


{ AhmadnAger. 
Bakiira. 
Mfrzapur. 

1 i,gra. 

2 AzimgArh. 

( Calcutta. 

3 1 Bi'sa. 
[Kaiibpur. 

( Ava. 

Dhaka, 
j Jessor. 

[ PAbiia. 
jKalildghi. 

) MAthra. 

7 Barrakpur. 

fLaklmau. 
''^(Naugoiig. 
[Bhagalpur. 

\ Tonghu. 


79-() Diundam. 

J Akyab. 

^ I Batavia. 

2 Daptili. 
Phaltaii. 
Haiigiiii. 
Trivaudrum. 
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THEEMAL TYPES OF THE TEAE AND THE SEASONS. 


(the cool season.) 


STATISTICAL 

Means of Decembee, 


40-9 CMsan. - 


41-5 Shanghai. 


51-3 Dodabetta. 
5 Nauskera. 


52-1 UtakainS,nd. 
5 Jkilum. 

8 Sialkdt. 


53-1 Lay a. 

2 Bkanu. 

4 L^ra Ismael Kkan. 
9 Ckexrap-diiji. 


54*0 Eaulpmdi. 

2 Govindg^rli. 

4 Firozptir. 

5 Erinpura. 

[ KantOB. 

^ \ Saratili. 


55-0 Skakpur. 

1 Peskaur. 

5 Dsra Ghazi Khan. 

6 Ludhiana. 


56 • 3 Kohat, 

5 Hoshiarpur. 
9 Labor. 


fJalkdndar. 

^^■^INurelia. 

1 Vazirabad. 

2 Ambala. 

3 JakunM. 

5 Dekli. 

6 Nakddar. 

7 Mount Zion. 


58 -0 Bijnnr. 

3 Hansi. 

4 Sakaranpur. 
9 Muradabad. 


59-0 Multan. 
|Kotergkerri, 
[Shabjek^npur. 
4 Makao, 
jKartarpur. 
^iMirath. 

6 Kalsi. 


[ Jakatalla. 
^lHazirabad. 

1 Javanpur. 

[PtaTa. 

^ I GolagkM. 

fAligirb. 

8 1 Baitul. 

I Mozafarpiir. 
60-9 Fatigarh. 


61 -2 Cbunar. 

3 Kunur. 

/ 

[ Agra. 
Tirhnt, 
fBareb. 

^ I Tezpur. 

9 Manantvkdi. 


M' 


62-0 


I^^Lakhimpnr. 
Mainpuri. 
Naziruaghat. 
1 Kanhpur. 

i Ckapra. 
Dibrugd,rb. 
SibsAgar. 

( Hazaribagb. 

I Narsingbpur. 
5 Jacobabad. 

6 Sultanpur. 


fMirzapur. 

Patna. 

( J ablpur. 

5{ Kkervara. 
iMd,thra. 

6 Atare Malle. 

7 Naugong. 


64-0 Pdrnea. 

I Azimgarh. 
^ ] Sebor. 


64 -31 


Abu. 

Bogra. 
Gorakhpur. 
Lakknau. 

4 Chandernagur. 
Barpetab. 
Mababaleshvar. 
I Skgar. 

6 Maimansingh. 


5 


65-0 Shevarai. 
jKachar. 

I Kisbanpur. 

2 Benares. 
Ajmir. 

Bhuj. 
Goalpara. 
Hugh. 

^ |Berkampur. 
(Hong-Kong. 
f Allahabad. 
Gohatti. 

7 Wellington. 
9 Naugong. 


*1 


IDainajpur. 
66 • o| Jessor. 
\Karrachi. 

1 BAngpur. 
Bakura. 
Dfsa. 
Jkansi. 
'‘Tippera. 
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THERMAL TABLES. 


(The cool season.) 


Januaey, Eebeuaey. 


Barisal. 
Bhagalpur. 
^ Chittagong. 
.Gaya. 

5 Chnnar. 

6 Nimach. 

7 Mangaldai. 


[Murshedabad. 
^"^'^iRampur Bolea. 
3 Mahabaleshvar- 
Padigilni. 

5 Hamirpur. 
Chaiabasso. 
Dh4ka. 

® Purand4r. 
.Silhet. 
jFaridpur. 

^ Noakolli. 


I Ghazipur. 
^^■^U-’abna. 

1 Calcutta. 

5 Badula. 

f Ava. 

8 „ 

( Oral. 

9 Barrakpur. 


69-2 Damdam. 
5 Birbhum. 
9 Bardvan. 


f Haiderabad, 
Sindh, 
Sikandarabad. 
4 Merkara. 

fMahu. 

^iRajkdt. 

7 Sandove. 

71-0 Rumandrug. 

2 Bardda. 

3 Samulkottah. 
4 Puna. 

^ I Puri. 

^ \ Sattara. 

6 Kandi. 

I Belgafl. 

I Mateli. 

72-0 Dharvdr. 

1 Thayetmyo. 

(Kirki. 

^ \ Serur. 

4 Tonghu. 

6 Dhulia. 

8 Ahmadnilger. 
9 Nagpur. 


73-0 Kolapur. 

1 Koimbattir. 

2 Kaladghi. 

3 Ahmadabad. 


74- 2 Jalna. 

3 Arkot. 

f 

4 Aden. 

(French Rocks. 
I Surat. 

8 'Vizagapatain. 

9 Phdltan. 

(Haiderabad, 

75 - ol Dekhan. 

|.Kadapa. 

1 Bellari. 

4 Dapuli. 

6 Rangiin. 

r Bombay. 

7' Chittur. 
[Rajamdndri. 
pellur. 
^(Shdlapur. 

(Buitenzorg. 

^ [ ICokondda. 

76*0 HSrihar. 

6 Salem. 

7 Madras. 


j Kyuk-phyu. 
1 Peredenia. 


\ Karikal. 

77-2 Gantur. 

4 Patlam. 

5 Bangkok. 
I Kadalur. 

Manilla. 

7 Bijapur. 


78- 0 Tavai. 

2 Vingorla. 
fPunamali. 

^ I Trivandrum. 

7 Masulipatam. 

[Kolombo. 

^iKarnul. 

79- 1 Pallamkdtta. 

j Batavia. 
*"\Battik6tta. 

3 Ross Island. 

I Lahat. 

^ I Singapur. 

5 Galle. 

7 Penang. 

8 St.Thomas Mount. 

9 Paleinb4ng. 


rKananur. 

80 • oJ Kdchin. 

[ Trinkonomali. 
1 Banjuvangi. 

3 Madura. 

5 Mangalur. 

6 Anjarakandi. 

7 Samarang. 

9 Kalikat. 


81-3 Tinevelli. 

5 Trichinaiialli. 
9 Pondichdi. 



-THEEMAL TYPES OE THE YEAE AEE THE SEASONS. 


(The hot season.) 


STATISTICAL 

Means oe Maech, 


, I Dodabetta. 
I Sbangbai. 


59-4 Utakamand^ 

6 Nurelia. 

61- 6 Koterglierri. 

62- 4 JakanSri. 
63*0 Mount Zion. 
64-1 Cberrapunji. 

66- 6 "Wellington. 

67- 4 Atare Malle. 

7 Jakatalla, 

68- 0 Kiinur. 

69- 8 Kant on. 

70- 0 Shevarai. 

2 Bangaliir. 

7 Badttla. 

71- 3 Makao. 

4 Manautvadi. 

6 Eaulpmdi. 


72-2 Pesbaur. 

! 4 Naushera. 


g [Mababalesbvar. 
iNaziruagMt. 

73- 0 GoTiiidgarh. 
^[Bannu. 

I Hong-kong. 
^[Dibrugarh. 

1 Sibsd;gar. 

(Kdlsi. 

1 Lakhimpur. 

9 Maghanassi-Hill. 

74- 0 JMlum. 

1 Kaiidi. 

'Tezpur. 

3 J Sarauli. 

, Sialkdt. 

9 Jalbandar. 

75- 1 Barpetali. 

3 Abu. 

4 Laya. 

6 Merkara. 

^ |Pir6zpur. 

1 Mangaldai. 

8 Golagb^,t. 

' Mahabalesbvar- 

76- 0< Pachgdnni. 

Shabpur, 

5 Kaugong. 

6 Ludhiana. 

7 Buitenzorg. 


f Kobiit. 

77 - 1 

I Kacbar. 

^ I Multan. 

I Vazirabad. 

3 Goalpara. 

' Gohatti. 
Hosbiarpur. 
^jPeredenia. 

[ Shabjehinpur. 

/DeraGbaziKban. 

[Nakodar. 

[Mateli. 

^[Silbet. 


[Labor. 

[Maimansi'ngb. 

rAmbala. 

3 Bogra. 
Rainandrug. 

4 Purandiir. 
fAsni. 

5 Dehli. 


79- 7 Rilngpur. 

^ [ Chittagong. 
iFaridpur. 

'Baitul. 

Kairacbi. 

80- 0! Mi'ratb. 

Muradabad. 

• Sandove. 

3 Piiniea. 


^ r>' 
i'una. 


I Banguvangi. 
G I Narsingbpur. 


[Koimbatiir. 
^ j Moziifarpur, 
1 llangun. 

' Aden. 

S' Javan pur. 
Labat. 


DsralsmaelKban. 
7 Bareli. 

9 Belgau. 

79 <0 Gug&’a. 


Palenibang. 


81 -0 Bii 


ijnur. 


1 Sabaranpur. 
3 Dbarvar. 
^[Bangabir. 

[ Sahara. 
^fHazaribagh. 
1 Tfppera. 


^ J Boss Island. 
Singapur. 

• Tirbut. 

3 Erinpura. 

4 Koakolli. 
'Berbampur. 

S^Galle. 

."Vingorla. 

6 Nazirabad. 
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Apeil, May. 


(The hot season.) 


fKirki. 

■^Tavai. 

(Muj. 

8 Kolombo. 
Eampur Bolea. 

9 Samarang. 


Ava. 

Gorakhpur. 

82- 0< Kolapui*. 
Pimamali. 
Trivandrum. 

I Calcutta. 
(Etava. 

4 P^tlam. 

I Akyd.1)- 
FS,tigArh. 
Jessor. 

^ Dhaka. 

7 1 M&thra. 

T^bna. 

8 Dapuli. 

I French Locks. 
^ I Patna. 


IBombay. 

(Mirzapur. 

rBarrakpnr. 

1 1 Labuan. 

' Sehor. 

3 Samulkottah. 


83-4 Aligarh. 
'Nellur. 

5 1 Naugong. 
_ S4gar. 

6 Danidam. 

7 Kdchin. 

8 Chapra. 
[Bangkok. 

^{jablpur. 


TLiglL 

Puri. 

Serur. 

, Sikilndarabid. 
[ Azimgarh. 

^ j Salem. 

2 Madras. 

■ Ahmadn4ger. 
Anjarakandi. 

3' Battikdta. 
Mahu. 

■ Tonghn. 
(•Bakura. 

4jKananur. 

I Kishanpur. 
[Monghir. 
[MurshedabM. 
Arkot. 
Kokonada. 
^jphhltan. 
^Kangun. 


Chaiabasso. 

Gantur. 

84-7< Jacobab4d. 
Kalikat. 
•Pondicheri. 

8 Trinkonomali. 

9 Mangalur. 

{ Chun^r. 
nansi. 

! Disa. 
Kyuk-phyii. 
Thayetmyo. 
Kadalur. 

2^ KarMl. 

.Niinfch. 

3 K4nlipur. 

4 Agra. 

5 G4ya. 
[Birblmm. 

6 

I Pallamkotta. 

[ Bardvan. 

"^1 Skolapur. 

[ Lakhuau. 

^[Rajkat. 

9 Beavr. 

Dainajpur. 
gg Q Haiderabad, 
Sindh. 
Hamirpur. 

[ Kliervara. 

\ Rajamandri. 

2 Bellari. 


86*4 Chandernagiir. 

5 St.ThomasMount 
S Ajmir. ■ 

[Jalna. 

[Mainpuri. , 

8 Harihar. 
[Bhagalpur. 

^(Chittur. 

[Jhansi. 

87 - O' Mazulipatam. 

I Tinnevelli. 
fBijapur. 

I Surat. 

3 Bhulia. 

5 Gh^zipur. 

6 Yizagapatdin. 

9 Ben4res. 

88- 0 KaiMghi. 

jHuskangabad. 

[Madura. 

4 Trichinapalli. 

8 Orai. 

89- 0 Barc5da. 

1 K&dapa. 

2 Allahabad. 

[ Haiderabad, 

5 1 Dekhan. 

I Karnul. 

91 • 0 Ahmadabad. 


IV. 


58 
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THEEMAL TYPES OE THE YEAE AED THE SEASONS. 


(The rainy season.) 


STATISTICAL 

Means op June, 


52-8 Dodabetta. 


56-6 Utakam^nd. 


59-3 Nurelia. 


60*3 Mount Zion. 


62-9 Jakun&i. 


64-2 Mababalesbyar. 
|i.tare Malle. 
[Kotergherri. 


66-5 Purandir. 

7 Mababaleshvar- 
Pacbgb4niii. 


67-7 Manantv4di. 

8 Merkara. 

9 Cberrapnnji. 


68-Oj 


f Jakatalla. 
She?arai. 

3 Kunur. . 

7 Wellington, 


70-8 Badula. 


i 71-3 Eamandrtig. 


72-3 BelgaQ. 
7 Abu. 


73.0| 


I Chendvar-Hill, 
Kandi. 

5 Dbarvar. 


74-3 Bangaliir. 
6 Satara. 


75-8 Peredenia. 


(French Rocks. 
^^'^iKolapur. 

4 Buitenzorg, 

8 Kirki. 


(Koimbatur. 

'77-0 

[Mahii. 


5 Puna. 
(Baitul. 

_ Senir. 

7 Shanghai. 




78 •! Kbchin. 

3 Trivandram. 

4 Mangalur. 

5 Mergui. 

f Ahmadnager. 
^[Harihar. 

7 Mateh. 

8 Tavai. 

9 Kananur. 


(Batavia. 

^^■^ISandove. 

^ fAnjarakandi. 
[Banjuvangi. 


(Sikandarabad. 

'^^■^Ivingorla. 

Kyuk-pbyu. 

3|Raagun. 

, Samulkottah. 
4 Kalik4t. 

6 Hazaribagh. 

7 Jalna. 


IDapuli. 

^iKaladg: 


:hi. 


80-1 


Kislianpur. 
Manilla. 
Palemhang. 
Rangun, 

■( Chittagong. 
^iPh^ltan. 

3 Lahat. 

4 Tonghu. 

8 Kolombo. 

9 Goalpara. 


(Bellari. 

^^’MPatlam. 

2 Samarang. 

/•Akyab. 

3 1 Mangaldai. 

[ Thayetmyo. 
4 Mmach. 

fGalle. 

^isilhet. 


I" Barisal. 
Bijapur. 

81 -b{Tj, 

Hugh. 
Tippera. 
(■Barpetah. 
7 Sehor. 

[ Singapur. 
(Bombay. 
Dainajpur. 
Penang. 


( Kanton. 
^^'^iTezpur. 
(Dibrugarh. 

I NaziruaghAt. 
Bangkok, 
Faridpur. 
Kliervara. 
Salem. 

3 Bogra. 
fNoakolli. 

I Rangpur. 

( Kachar. 

I Narsinghpur. 

( Tirhiit. 

I Gohatti. 

Bhuj. 

Nagpur. 

. Sholapur. 
(Maimansingh. 
^ I Makao. 


6 


7 


(Dhulia. [Dekhan. 
83.0 ' 

jHaiderabad, 

1 Jdblpur. 
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July, August. 


1 SibsAgar. 


Berhampur. 

GO 

00 

r Calcutta. 

85-3< 

Hushangabad. 

J 

i| Dhaka. 

Kadalur. 

4 

iKalsi. 


.Pallamkotta. 



4 Aden. 

r Bardda. 

DamcUm. 

I J essor. 

fi.va. 

6 1 

( Chaiabasso. 

( Battikotta. 

7 1 Golagbd,t. 
IRampur Bolea. 
I^Barralcpui'. 

\ Naugong. 


84-0 


Karnul. 
Kokonida. 
Punamali. 

3 Gantiir. 

4 P4bna. 
[Hong-Kong. 
\ Sui'at. 

G Mozafarpur. 

7 Sarauli. 

8 Birblmm. 

' Chittur. 
Govindgd-rh. 

. Puri. 


f Chapra. 

85-1 L -i /x 
[ RajkGt. 

fPArnea. 


'1 


4 Bhagalpur. 

^ |Disa. 

I Patna. 

[ Gorakhpur. 
Muradabad. 
[Bardvan. 

1 Trinkonoinall 
|Erinpura. 

^ I Trichinapalli. 
Karikal. 
Madras. 
Murshedabad. 
[Si'tapur. 




86-0 Karrachi. 

( Jalh4ndar. 
Nazirabad. 
pehli. 

3 1 K4dapa, 
IVizagapatam. 
'Gaya. 

Jhansi. 
Pondicheri. 


4 


Sigar. 


iTinevelli. 

^ [K^,dapa. 

iRaulpmdi. 
6 Arkot. 

I AzimgS,rb. 
'^iBeayr. 


i{ 

|Fatig4rb. 


87-2 


j Benares. 

I Lakhnau. 

f Madura. 

3i 

( Mainpuri. . 
ffitava. 

I Raugong. 
f Ambala. 

5| 

\ Monghir. 
fMirath. 
Rellur. 

I Ahmadabad. 

1 Hoshiarpur. 

8 Ghazipur. 

9 Masulipatam. 




88-0 


Jhilum. 
Mi'rzapur. 
Sbabjelianpur. 
ISialkdt. 

1 Hanurpur. 

2 Kanhpur. 

3 Hansi. 

Agra. 

4^!Nak6dar. 
Saharanpur. 


88-5 


I Bijnur. 
Cbunur. 
Deri. 

iKartarpur. 


88-6 Firozpur. 
7 Labor. 
JLaya. 

I Panipilt. 

[ Ludhiana. 

^iMdthr 


ira. 


89-0 Aligarh. 

1 Allahabad. 

3 St. Thomas Mount. 

4 Chandernagur. 

6 KohAt. 

[i-sni. 

^ I Pesliaur. 


90-1 Vazirabad. 

2 Haiderabdd, 
Sindh. 

8 BAnnu. 

9 OrAi. 


91*0 Ghazipur. 

1 Ddra Ghazi Khan. 


92-0 


(Multan. 

Naushera. 


93-0 ShAhpur. 

9 DdralsmaelKhan. 


96-3 Jacobabad. 
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THEEMAL TYPES OP THE TEAE AND THE SEASONS. 


(The Autumn.) 


STATISTICAL 

Means op Septembee, 


52-4 Dodabetta. 


55-4 Utakamand. 


58-5 Nurelia. 

7 Mount Zion. 


59-1 Jakunari. 


61-8 Slifllong. 


64-1 Cberrapunji. 
7 Jakatalla. 


{ Mababaleshvar. 
xe Malle. 

7 Shanghai. 




66-3 


Mahabaleshvar- 


Pachgd,ni. 
Shevarai. 

9 Purand4r. 


67-3 Wellington. 

7 MauantvMi. 

8 Ghusan. 


68-0 Kttuur. 
(Abu. 
Sarauli. 


69-01 


70-3 Kalsi. 

6 Ramandrug. 


71-4 Laya. 

5 Merkara. 
8 Baitul. 
fBadula. 


9 


[Hazaribagb. 


72-3 Kandi. 

fNaushera. 

5 13 1 - 
^Belgau. 

[Kanton. 

^ \ S4gar. 

9 Bangaliir. 


pehli. 

^ I Samulkdttah. 
4 Raulpindi. 

[Kalhdghi. 

^isialkdt. 

JFirozpur. 

I Mainpuri. 

8 Sehor. 


[B^raGhhzi Khan 
ASatara. 

2 Anibala. 

3 Peshaur. 

4 Govindgdrh. 


7 


74-6 Dharyar. 
Bhuj. 

DibrugArh. 
Jhilum. 
Muradabad. 
JPeredenia. 
Jablpur. 


75-0 Makao. 

1 Jalhdndar. 

2 Hoshiarpur. 

3 Eashanpur. 

4 Bannu. 

5 Chapra. 
Bakura. 
Khervara. 

6 1 Kohat. 

Malm. 

Tezpur. 

( Mateli. 

81 Saharanpur. 

[ Shahjehanpur. 
|Koimbatur. 

I Narsinghpur. 


76-0 


Erinpura. 

Fatig^rh. 

Kolapur. 

Puna. 

Serur. 

[Shahpur. 


76-1 


‘1 


( Etava. 
Golagbat. 
Mirath. 
Mozafarptir. 

2 Sikandarabad. 

3 French Rocks. 
[Bijnur. 

Labor. 

5 Bisa. 

6 Nazirabad. 

7 Goalpara. 

8 Ahmadn^ger. 

1 Bareli. 

Chaiabasso. 
Javanpur. 
Naziruaghat. 
Nimacb. 
Sibshgar. 


9 


77-0 


( Aligarh, 
j Bhagalpur. 
' Vazirabad. 
[ Agra. 

^ \ Nakodar. 


2 


3 


[ Bijapur. 
Husbangabad. 
Mangaldai. 
Naugong. 

[ Bogra. 
Buitenzorg. 
Kirki. 
Shplapur. 
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THERMAL TABLES. (The Autumn.) 

OcTOBBE, November. 


f 

Silhet. 


Barisal. 


Calcutta. 

[ Ahamadab4d. 

77 

Philtan. 


ChandernagCir. 

79-7. 

Harihar. 

81 • o| Ghazipur. 


Gohatti. 


Dapuli. 


Punamali. 

iMurshedabad, 

1 

Gorakhpur. 

78-7. 

Faridpur. 

8 

Dhaka. 

2 KAdapa. 

[Kanlipur. 


Hamirpur. 


Kananur. 

(■ Madras. 

^iTirhut. 


Maimansingh. 


Thayetmyo. 

^ 1 Surat. 

7 

Chittagong. 


Monghi'r. 

9< 

Penang. 

fJessor. 

si 

Dainajpur. 

« ] 

Jhansi. 


Vingorla. 

[Masulipatam. 


Jalna. 

0 \ 

Rampur Bolea. 



5 Nellur. 

( 

Batavia. 

9 

Sandove. 



jBattikotta. 
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PART m. 


THE THEEIAL STATIONS OF fflOH ASIA. 




THE NUMERICAL TABLES OF HIGH ASIA. 


Observations and literature.— The groups.— The daily range.— The seasons.— Insolation.— Sanitaria.— The views. 


The materials for determining the climate of the mountainous regions to the north 
of India contain already, for Tarious stations of the Himalaya, annual periods of some 
duration. For Tibet few data so detailed could be collected, and the number of 
stations is altogether small; from analogy, however, observations of shorter duration, 
such as some travellers’ journals offer, proved useful for general considerations. 
For the plateaux leading on to the Kuenluen, and for its slopes down into Tur- 
kistan, I have remained limited to what our passage allowed us to observe when 
I crossed, accompanied then by my brother Kobbrt, in 1856, and to the materials 
I found in Adolphe’s posthumous papers, from his route up to Kashgar in 1857. 
As far as I know, the chain of the Kuenliien has not as yet been crossed by any 
other European till now (1865),^ nor have observations of any kind been communicated 
from these regions. 

Tashkend, according to the late news from Central Asia, has been taken by the 
Russians;^ but from there, if ever any forward movement should be attempted later, 
the condition of the country as well as the distribution of the population would give 
it a southerly direction, passing considerably to the west of the Kuenluen. 

For the Himalaya and Tibet the work done by previous observers was carefully com- 
pared in sketching the outlines of climate. The books in which their notices are contained 

* Compare tlie anniversary address of Sir Roderick Murchison to the Roy. Geographical Society, June 1865. 

=* For distances see Route-book, Vol. III., Part I. A telegramm, from 6th of October 1865, via Constantinople, 
reports that the Emir of Bokhara had overtaken and cut down the Russian force left there. 
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are detailed under the heat of “Literature.” Most frequently what these diaries 
and journals contain are descriptive remarks about climate, together with observations 
in reference to the snow-line, limits of vegetation and periodical phenomena; many 
others, as the works of Campbell, Cunningham, Hooker, Moorcroft, Strachey, had 
also to be quoted for the numerical data they contain. 

For personal communications we are indebted to Messrs. Campbell, Hodgson, 
Hamset.Withecombe, in the eastern stations; Batten, Brereton, Hay(Ku.1ii), Sir Andrew 
WAugh, in the western stations ; and Lord "William Hat must be equally named for 
his energetic exertions, resulting in his finally obtaining for us the latest manuscripts 
of our brother Adolphe from Kashgar.^ 

The groups I preferred making ratlier smaller than those in India, in con- 
sideration of the different types of the climate within these regions, and I arranged 
the stations throughout geographically, not alphabetically, in order not to accidentally 

Ik 

separate too widely stations little differing in elevation. In High Asia climate changes 
most rapidly in a due northerly direction; within a short distance one can find here 
types differing more than all along the central line from Bhutan up to the Hindu- 
kush ; for on our way to the north we pass from regions of greatest moisture into some 
of the greatest drought of our globe. * The hot moist winds of the Indian plains, where 
they meet with the first walls of Himalayan chains, have to rise for thousands of feet ; 
they are cooled, the greatest part of their moisture is precipitated already along tlie first 
high ranges, and even the southern slope of the principal crest of the Himalaya, in conse- 
quence of the distance from the plains, is remarkably dry. Here I must especially mention 
the regions which do not yet belong by their river system to the Tiliotan valleys, 
but where considerable parts are Tibetan already in their climate; I allude to the 
upper parts of Bhutan, Sikkim, Nepal, up to Garhval; from here to the west, as in 
Kashmir, the Tibetan climate more generally coincides too with the line of the principal 
crest. These surprising modifications excepted, the climate of the different groups 

^ See pp. 17-26 of this volume. 

^ What we got since, was, in 1864: Via Amritsar a draft returned from Yarkand through the Government of 
Panjab; and, from Leli, notice about a case found there by the kindness of Capt. Austen, G. T. S.; it contained no 
scientific materials or instruments, but various things for sake of barter and presents (sold at Leh). 

2 About the resulting effect upon the height and thermal conditions of the snow-lines sec the concluding pages 
of this volume. 
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can b© described much more easily than was the case for India: it differs so much 
less from what we know already about Europe; this only must be added, that local 
disturbances and alterations are less important than in the Alps; the powerful 
factors, “Indian heat and storm to the south, and the deserts of Central Asia to 
the north,” make the characteristic features more decided. 

The four groups I formed are the following: — 

Grouxi 1. The Eastern Himalaya, from Bhutan to Nepal; it includes the regions 
next to the tropics, but considerably cooled by' being at the same time unusually 
moist. Here the direction of the princijial crest is from east to west; farther to the 
west, somewhat before Kamaon, up to Hasora, it rises nearly diagonally from the 
south-east to the north-west ; the stations of this second part I separated into two groups. 

Group 2. The Western Himalaya, south part; includes Kamaon, Garhval, Simla 

Group 3. The Western Himalaya, north part; contains the stations from Kulu 
up to Kashmir and M4rri. 

Group 4. The materials for Tibet and the northern of High Asia were 

limited to observations in the west; we have no data east of 82° degrees of longitude. 

Also the daily range considerably differs when the eastern and western parts of 
the Himalaya are compared; it is nearly as small as anywhere in the tropics for 
Sikkim during the rains; it is more extensive in the drier regions of the TIimalaya, 
to the west or nearer the crest, and it becomes greater still in Tibet. Where I could 
collect data sufficiently numerous I added them in the respective groups; very valuable 
observations for shorter duration are published in Hookeb’s Journals, and many 
observations, for the “term days,” the readings being made every hour during one day and 
one night, ^ I found in the meteorological papers of Darjiling and Kathmandu; in order not 
to extend too much the following tables, those are left out, as well as our own detailed 
observations, regularly made with the assistance of our native observers at every 
station where more than one day’s stay had to be made.® In mountainous regions, 
as those of High Asia, the daily variation is subject to many .modifications by topo- 
graphical influence and seasons. 

In the free air,® also in very high mountain regions, if the influence of 

' From o'* a.m. on the 21st to G'‘ a.m. on the 22nd of the respective month. 

=* Compare the details about the books of manuscripts kept during the travels, p. 6 of this volume. 

For considerations on the temperature in the free air see p. 141 of this volume. 
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rocks locally increasing temperature by the heat they radiate after having been exposed 
to the sun, can be properly excluded, the daily variation becomes very small. 

The seasons I have arranged here, as throughout,^ in conformity with our Euro- 
pean seasons; in the north-western parts of the Himalaya and in Tibet they actually 
are the same as in the European Alps, the beginning of spring — or rather summer 
at once^ — as well as the duration, chiefly depending upon height. More to the east and 
south, most distinctly so in Sikkim, the early setting-in of the rains and their intensity 
make the seasons sensibly differ from those of the neighbouring Indian plains, by 
the hot season being eliminated nearly completely; the cool season is soon followed 
by the rains, and these are but little interrupted even in the first part of autumn. 

Insolation. The great difference between various parts of High Asia in i-eference 
to rain and moisture coincides with an analogous alteration in the number of days 
of sunshine; but also when no clouds, no fog or haze interfered, I observed 
additional modification depending upon the relative moisture, just as already detailed 
for the tropical regions: under circumstances otherwise equal a great amount of 
moisture increases the effect of solar action, by limiting the contemporaneous loss by 
radiation. 

The number of days of sunshine is greatest in Tibet; indeed, in many a year not 
one day passes when the sun does not come forth at all, and months may be 
observed without any cloud of appreciable size. Eor the outer ranges of the eastern 
Himalaya we shall see in the Darjiling table, that on 200 days out of the year (in an average 
of three years) no observations of insolation at about the maximum of tlie day could 
be made, and occasionally weeks in succession passed during the height of tlie rains 
without any sunshine at all. 

The effect of solar heat, as regards accumulation of heat, such as in the soil exposed, 
n ripening the crops, in melting snow, is in favour of the regions with frequent sunshine ; 
and most distinctly is it observed to be so where the frequency of clouds begins already 
to be reduced without the drought having already reached its fuU height. The isolated 
readings of the thermometer exposed to the sun’s rays, however, show the absolute 


1 For details see above, Chapt. VI.; “The Yearly Period of Temperature,” p. 113. 
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extremes to be met with in the eastern regions, where moisture, and also clouds and 
rain, predominate. 

For the present some examples of the insolation observed with a thermometer with 
black bulb, exposed to the sun’s rays, may be sufficient to illustrate it; the detailed 
experiments shall be given, together with those made in the tropics, in the optical 
part of the meteorological researches.^ 

For Western Tibet, for a height above 11,500 feet, I quote the readings at Leh, 
selecting the finest days near the middle of July and September. 


Leh: Latitude North 34° 8' 

Longitude East Green 77° 15' 

Height 11,532 ft. 

July Sept. 

Height of the Sun, at Noon 777^° 59° 

Thermometer in the Sun’s rays at I** r.M 92° 88° 

Temperature of the Air: 

Mean of the day C6° 56° 

Maximum of the day 79° 68° 

Relative moisture, at 1'*p.m. . . ... . 47° 30° 


When in the same heights in Sikkim in 1855 I had no opportunity of making a 
complete series of such observations, the interruption of clouds and rains being of too 
short duration; but even such breaks already allowed one to judge of the effect of 
limited loss by radiation; it best became apparent by the pyrhehometer when turned 
away from the sun. The more welcome were to me the observations I found in 
Hooker’s “Himalayan Journals.” They were made in the cool season, in heights 
very little differing from those in Ladak. Though he gives but the readings of ther- 
mometers with black bulb, without other details than the elevation, they may be com- 
bined with mine in Leh by the considerations herewith added. He obtained: in Decemler 
(Lat. about 28, Solar altitude at noon about 40°), at 10,000 feet, at O'* a.m.; in the sun 
132° Fahr., in the shade (temperature of the air): 38° Fahr.; on other days, at 11,000 feet, 
at 11'‘: in the sun 122° Fahr., in the shade 40° Fahr. The differences therefore amounted 
here to 94 and 82° Fahr., and this fully allows one to expect a difference of 75 to 60° Fahr. 
for a thermometer with unblackened bulb. Whilst I made my experiments at Leh, the 

i See Vol. V. of the “Results.” 

“ Hookee, “Himalayan Journals,” Vol. 2, p. 410. 
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the solar altitude, and not less the contemporaneous temperature of the air, 
would have tended to increase the difference; nevertheless it there only reached 
20 degrees. Humidity is not added in Hookee’s experiments, but it can well be 
expected that it considerably exceeded at all events that at Leh, unless a quite 
exceptional decrease towards the interior must be admitted, if we consider that at 
Darjiling the mean of the relative moisture is 81° for December (for the year it is 84°). 

In conclusion, the following table presents for Darjiling the annual variation; it 
is the mean of the three years 1857-59.^ 

Darjiling: Latitude North. Longitude East Green. Height. 

27° 3' 88° 15' 7,168 feet. 


Months. 

Mean Insolation. 

Mean Temp. 

of the air. 

Tem- 

perature. 

Number 
of days. 

Daily 

mean. 

Mean 

maxima. 

January 

91 

20' 


43-9 

50 

February 

92 

17 

} 2 / 

k 

44-8 

51 

March 

101-4 

22^ 


51-0 

57 

April 

101 

15 

1 / 

53-9 

(50 

May 

102 

14/ 

58-2 

63 

June 

103 

e}'" 

GO -8 

64 lA 

July 

104 

61-5 

64 V, 

August 

99 


61-5 

65 

September 

101-9 

12j 

73 

60-2 


October 

96-1 

17) 

1 / 

56-6 

61 

November 

95-8 

16j 

' 72 

50-5 

57 

December 

89-9 

10% 

44-1 

51 


For 1855,® the year of my visit to Sikkim, the absolute extremes of insolation I 
found in the hooks of registers were: 

In January^ 116°Eahr.; the greatest transparency of the atmosphere coinciding 
then with the minimum of the earth’s distance from the sun. Altitude of the sun at 
noon: 4iy2°; 

' For details of the observers, &c., see p.480, and Parliamentary Reports on the Sanitary State of India, Vol. II., p. 141. 

^ As to the means, I preferred limiting myself to the period following ray visit; the readings in 1855 appeared 
not completely to exclude days when occasionally some haze interfered. 
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In June^ 126° Falir. a short time before the maximum of northern decimation of 
the sun. Altitude of the sun at noon 8674°; 

In July ^ 129-9° Fahr.; maximum of the thermometer in shade 66*8. Altitude of 
the sun at noon 8472°- 

As sanitaria the Himalayan stations are excellent retiring places from tropical 
heat. In reference to temperature the heat is moderated, and the air is refreshing 
without being too cool: but they are not equally favoured by the modification of 
moisture, an element important enough. The rain increases up to a certain height in 

ft 

quantity and duration, and the resident then finds himself confined to the station, 
if not to his house; a frequent steamy fog, lasting for days, is then felt severely 
by invalids. Even in the dry and cool season the relative moisture is still great, when 
compared to stations of the same temperature and distance from the sea-shore in 
Europe, but not inconvenient. Autumn, charming already in all steps of the Flima- 
layan ranges selected for sanitaria, is soon followed by a bracing cool season; the 
latter cannot be enjoyed enough, as it is also the season most favourable to activity 
and service in the tropics. 

Amongst the diseases of local type, dyspepsia is not unfrequent in the moist 
regions to the east, endemic diarrhoea in the western parts; in rheumatic cases 
the stay in elevated stations frequently increases the complaint; natives are, from 
want of precaution and protection, the most exposed to rheumatic attacks. Children, 
as has been observed at Hainital, often suffer from bronchitis, if not sufficiently 
protected against exposure in the rainy season. Fevers of a remittent and inter- 
mittent type, and the debility following such complaints, are those cases for which 
the Himalayan sanitaria are the most beneficial. Unhappily the climate of India 
and the distance from Europe send to these stations many a resident whose severe 
organic disease of liver or intestines could not hope for much benefit even from 
a stay in any watering-place of Europe. Such cases must not interfere with our 
appreciation of the climate. 

But as soon as we come to compare the climate of the outer ranges — their eastern 
parts especially — with those farther to the west and north and more distant from 
the borders, we soon observe the advantages of the latter. 

Kashmir is in this regard the country to which the preference must be given; 
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and the environs of Srin^ger, above all, combine a climate most congenial to Europeans 
in every season, -with the charms of a rich and beautiful country, inhabited by an in- 
telhgent population. ^ 

As to the political difficulties -which might interfere with making Srin^ger a 
sanitarium, I consider this a question which it is not my task to treat of here; as to 
the physical conditions, none can be equally recommended. This circumstance, too, must 
here be pointed out, that the progress of the railways all along the foot of the 
Himalaya is so very rapid, that for a sanitarium it becomes infinitely less important 
to consider what is the distance from an Indian station, than to keep in mind 

1 

what is the condition of the place to be chosen. 

The views^ as far as illustrating meteorological phenomena, are quoted here too, 
as I did for the tropics,^ but in connection with the difierent meteorological groups; 
provincial types being here so intimately connected with topography and climate. 
The special desire soon to complete my views of the salt-lakes, on account of 
the novelty of many a detail they displayed and their connection with so various 
physical and geological questions, had not allowed till now of my giving some of the 
larger panoramas from the eastern regions. 

^ One view, Fanorama of the Lalie and^ Gardens near Srmagcr, I have already given in Part III. of tlie 
Atlas, Plate 18. 

2 See p. 116 of this volume. 



GROUP I: BHUTAN, SIKKIM, NEPAL, 
IN THE EASTERN HIMALAYA. 


Narigun.— Pankab&ri ; Dai’jfling; Tonglo; Palut.— Kathmandu. 


The Eastern Himalaya, with elevations unrivalled in height and steepness of ascent, 
is bordered on the south by plains only 200 to 350 feet high; these plains reach 
down to the bay of Bengdl without any secondary range modifying the climatological 
influence of the temperature and moisture of the tropics. 

Stklcim, with which we shall begin, shows best the full power of the ascending 
currents from the plains and the sea. They rush high up its slopes where directly 
exposed, or follow the course of its valleys; the mildest temperature, the greatest 
amount of moisture, mist, and fog, and a quantity of rain only exceeded^ in a few 
Bubtropical regions (a little less distant still from the sea), are the consequences. 

The direct action of the sun is much reduced in frequency by the cloudy sky, 
but the moist atmosphere makes its effect the more powerful upon animal and veget- 
able life, and a, vegetation as luxuriant as it is characteristic in its forms for these 


' 1 allude to Cherrapunji, where the amount of rain is 5 times greater still (see p. 180), hut where, nevertheless 
the moisture from September to May is considerably less. In the outer ranges of Sikkim the quantity of rain 
varies between 100 and 130 inches in different years. 
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regions, including the wildest forests, full of rhododendrons, tree-ferns, and magnolias, 
is the consequence. 

The moisture, although by far the greatest part is attributable to the topographical 
conditions, is yet increased by the very vegetation it produces; in passing tlioiigb 
the forests a part of the steam is kept back (which otherwise would pass higlier up 
inland) and evaporates during those hours when the air happens not to be saturated 
already. The clearing of the forests round the settlements, as is now in progi'ess 
to make room for the cultivation of tea,^ is already felt by the influence it exercises 
in modifying the accumulation of mist on the slopes. Man in his habitations avoids 
the very low valleys, unhealthy by malaria; even the native settlements are 
generally seen, on the spurs, not descending below 2,000 or 3,000 feet. 

The tarai bordering the foot, about 380 feet high where it touches Ihmgal, is 
bad enough, but from being much more narroAV here than where it l)or(lers Nt'pul, 
it is more easily passed, and less dangerous. In reference to tem])eratnro it diftei*s 
little from that of the adjoining Bengal; great heat is frequent before the rains, in 
the cool season the temperature is rather cooler than in Bengal, on account of tlui inline, nee 
of descending currents very limited in circulation. The European stations do not bt'gin 
below 6000; local exceptions may be the consequence of the rapid si>read of 
plantations during these last years. 

The early mornings are here, as in India, the most precious hours; tliongli not 
on account of their being cool only, but especially since for a great i)art of the y('ar> 
this is the only moment which allows, by the transparency of the atmosplieiv^, fully to 
enjoy the grand scenery of the country. A few hours after sunrise, too oftem sooner 
still, fogs spring up, lasting with little modification for the rest of tlie day. 

In heights above 10,000, as I had occasion to observe even in the rainy si;ason 
along the Singhahla ridge, days of sunshine, for some hours at least, are much more 
numerous. In winter, as Hodgson and Campbell told me, the aspect of the snowy 
mountains often becomes interfered with by a dry reddish haze apparently coimoctcjd 
with solid particles suspended in the atmosphere — carried up by tlie a,scending cur- 
rent from the plains of Bengal, as it shows itself positively interfered with by the 
accumulation of moisture. 

For recent statistical and botanical details especially about the important cultivation of tea, see Dr. Fouhkh 
^'Vatson’s reports in bis Catalogue of the Indian Department of the Exhibition of 1862, p. 66. 
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Nocturnal radiation is considerably reduced by tbe steamy character of tlie 
atmosphere; but isolated minima of the air (without the thermometer being exposed 
to radiation against the open sky) frequently fall to the freezing point at l\eights of 
7,000 to 7,500 feet. 

On the rhododendrons a curious effect of curling of the leaves is the consequence 
of unusual cold; when we approach the upper limit of rhododendrons, in heights 
above 10,500 feet, such curled leaves become gradually more frequent, but it is also 
observed, probably in consequence of an accumulation of cold air along the ground, 
that often the larger trees with the foliage beginning at some height appear to 
be unaffected. 

. In two localities on the Singhalila ridge, one at a height of 10,628 feet,^ I have 
seen “dead forests” of hundreds of trees of the species of Abies Webbiam, showing 
but ruins of the stem, destitute of bark, even of the greater part of their branches.^ 
They had evidently been killed by the frosts of an unusually cool season without 
becoming replaced till then. Occasionally we see such trees, though isolated groups 
only, in the Alps; but there our Pinus Cembra appears to have to stand a minimum 
of — 24° Tahr.,^ whilst here some + 10° to 5° Tahr. may have done the same. 

Many analogous observations might be added as being not unconnected with 
climate, though digressing rather too far from the special objects of this volume. Of 
my views only two have been produced till now: the aspect of Gaurisankar, 29,002 ft., 
and that of Kanchinjinga, 28,156 feet. In the first of the plates we see as to the sky 
the dark tint of the tropics, increased by the elevation, at midday in summer, but 
somewhat modified by a rainy haze, with cirrostratus appearing. The view of 
Kanchinjinga, from the Singhalila ridge, is taken at a moment peculiar to the 
Sikkim climate, at a morning aspect. The high towering peak already reflects the 
glaring light of the sun, whilst the valleys are filled with dense fogs rapidly rising. 


1 “Results,” Vol. II., p. 390. 

2 Later a view of it shall he given in my plates from the drawings, Or. N., 237 and 238. Also my Bhiitian 
companions considered such spots as having been killed by frost. As the Tibetan name of “Dead forest,” I was 
told nagdul (spelt nags’brul) = “the forest fallen off.” 

=> This was the minimum observed at Vent, in the valley of the Oetz; in Tyrol (“Phys. Geogr. of the Alps,” Vol. I., 
p. 371). Gembra-trees were found above it near Rofen, at a height of 7080 feet (ibid., p. 482). 
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the upper margin of which still gives a strong reddish tint to the lower parts of 
the snow. • 

As to the larger Panoramas which are soon to follow, it may be remarked here 
that also in the rainy season, if the fogs completely dissolve, the transparency of the 
atmosphere may exceptionally become very perfect; and this remains the less unnoticed 
here on account of the grandness of the objects we see spread before us* — summits of 
above 28,000 feet and the bottom of valleys full of dense vegetation, with an eleva- 
tion of 1,500 to 2,000 feet only; the whole of the panoramic aspect being over- 
towered, as I saw it from Paint, by an interrupted snowy range occupying more than 
the half of the horizon. 

In Bhutan the climate differs considerably, not being so moist, and by its 
variation, in consequence, being greater in the daily as well as in the annual range; 
the hills from the Grarrows up to the hazes have intercepted and precipitated already 
the greater part of the atmospheric moisture carried over by the inonsiin from the 
tropical seas, before it reaches the Himalayan mountains. Also within Bhutan itself 
the moisture very rapidly decreases on approaching the Himalayan crest. Artificial 
watering o/ the mountain slopes by canalisation, such as wo meet with very frequently 
in Tibet, begins here already at about half the bx’eadth of the Indian sloi)e of the 
Himalaya. 

The tarai, participating in the climate detailed for Assam, is dangerous cliiefly 
in the rainy season and soon after the rain; in the cool season 1855 to 1850 I encamped 
there repeatedly on my way up to PTarigun, and the decrease of malaria is considered 
to continue till the first rains set in. 

Por descriptive accounts the works of Tuener and Pemherton liave been quoted 
already in the synopsis of Literature;^ a view from the environs of hTarigTin will he 
given later in the Atlas. 

Pembeeton’s ^'Eeport on Bootan,” pp. 197-207, contains for some of the stations 
meteorological observations. Regular stations may be expected at a time not too 
distant from the successful termination of the present war. 

* See pp. 1G5 to 168. 

^ In Kishen Kano? Bose’s “Account of Bhutan,” translated Ly Scott, Asiat. Res., Tol. XV., all I could find in 
reference to climate or vegetation, are some isolated remarks about crops, p. 115, snow p. 141, rain p. 149. 



IN THE EASTEEN HIMALAYA. 477 

Nepal differs essentially in topography and climate from the two mountainous 
regions hitherto described. Itstarai is broader and therefore more dangerous, though 
the quantity of rain has considerably decreased already; its hot season is felt 
more distinctly as such, but the remaining months are the more agreeable. 

Topographically the difference from Sikkim, even from most of the other parts 
of the Himalaya on either side of Hep^, is greater still; here we meet large lake 
basins, drained now, it is true, by the depth of the erosion of their outlets, but 
marked as lake-basins most distinctly by the banks of deposits as well as by the 
uniformity in level, over surfaces sometimes very large. Kathmandu, the capital, is 
situated in one of these lacustrine basins, drained into the Gandak; also in the river- 
system of the Kasi, immediately to the east, such level deposits of fresh water lakes 
are the predominant feature of its central part.^ 

The countries along the eastern Himalaya contain in the northern parts also 
some of the regions situated beyond those ridges which present the steepest ascent 
and the highest peaks, but which nevertheless are followed still by high grounds 
comparatively flat before the crest forming the watershed appears. The climate of 
these provinces completely differs^ from that of the Himalaya: it is of the Tibetan 
type, as detailed above. 

^ As the q^uestions which recently have connected lakes, glaciers and snow-lines will give me occasion to 
describe some more of the traces of lakes, also in Tibet, I only add here that the panoramic view of the Nepalese 
snowy range (Or., No. 360), which is soon to follow in the Atlas, contains in its central aspect also the lacustrine 
flats round Kathmandu. 

* In Europe, too, we have similar cases, but they are seldom so striking. Gibraltar deserves perhaps best to be 
quoted, as its climate materially differs from that of Spain and is quite that of the African coast. 

^ See p. 466 of this volume. 
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Naeigun, in Eastern Bhutan. 

Latitude North. Longitude East Green. Height. 

28° 53'- 8 92°6'-0p 3,642 feet. 

1856. Though not including the \ 7 h 0 le of the month, of January, the result obtained during my 
•visit from Assapa can he considered the mean of January, since also the corresponding observ- 
ations at Gohatti differ but inappreciably from the result obtained as the mean of three years. 

ScHLAGiirawEiT, “Beob.-Mscr.,” Vol. 14. 

The means I added in round numbers, for the other months are deduced from 
observations I had occasion to make in 1855 and to have continued in 1856 by a 
part of my establishment left behind; they •were made in the surrounding hills, but 
their reduction to the height of Narigun was the more easy as generally the difference 
of height was but very small. 

The travels of Turner and Griffith do not contain sufficient data for deducing 
monthly means. 


1855-6. Mean of the months. 

January 

46-6 

May 

68 

September 

71 

February 

52 

June 

73 

October 

67 

March 

60 

July 

74 

November 

58 

April 

62 

August 

74 

December 

52 


Mean of the seasons and of the year. 


Dec. to Fehr. 

March to May. 

June to Aug. 

f.. 

Sept, to Nov. 

Year, 

50-2 

i--- - - 

63-3 

1 

73-7 

65-3 

63-1 
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Bhutan, Western provinces. Approximate means. 

They are calculated from Pembeeton’s tables; the hours of observation being 
10'* A. M. {and occasionally 9 or O'* 30“) I deduced 3° Pahr. for reduction to the mean 
of the day. (Arranged by height.) 


Devangiei, on the outer ranges of the Himalaya, on the left hank of the Miirti. 

Latitude North. Longitude East Green. Height. 

26“ 51' 91° 30' 2,150 feet. 

1839, January 4 to 23: 55° Fahr. 


Tassq6ng, fort in the Monas valley. 

Latitude North. Longitude East Green. Height. 

27° 20' 91° 38' 3,182 feet. 

1839, February 1 to 5: 53Va° Fahr. 


Tunakha, fort on the junction of the Ma-ju and Pa-ju. 

Latitude North. Longitude East Green. Height. 

27° 35' 89° 34' 3,739 feet. 

1839, April 2 to May 4: 66° Fahr. 


Sasi, near the junction of the Thenuri and Jlhri. 

Latitude North. Longitude East Green. Height. 

27° 8' 91° 29' 4,325 feet. 

1839, January 27 to 31: 47° Fahr. 


LENGLiiNG Castle, on the Kuri. 

Latitude North. Longitude East Green. Height. 

27° 39' 91° 12' 4,523 feet. 

1839, February 19 to 24: 51° Fahr. 


Tassangsi Castle, Kullong valley. 

Latitude North. Longitude East Green. 

27° 34' 91° 33' 


Height. 
5,387 feet. 


1839, February 11 to 14: 43° Fahr. 
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Tongso Fort, on the right bank of the Malisiim, 

Latitude North. Longitude Ea st Green. 

27° 30' 90° 19' 


Height. 
6,527 feet. 


1839, March 6 to 18: 50° Fahr. 


Pankabari, in Sikkim. 

Latitude North. Longitude East Green. Height. 

26° 49' 88° 14' 1,790 feet. 

1855, April and August. 

This station, being the first halting-place above the Sikkim tarai, connects by its position the 
plains ■with the higher regions. 

The observations were made by my draftsman Abdul, when I came up in April; in August my 
assistant, Lt. Adams, had taken charge of the readings. 

ScHiAftiNTWEiT. “Beob.-Mscr.,” Vol. 19. 


1 1855 

II Month. 

SR. 


Mean. 

Month. 

SR. 

P.M. 

Mean. 

April 

64-6 

70-2 

67-4 

August 

72-8 

87-2 

80-0 


Darjiling, in Sikkim. 

A. Observatory Hill: 

Latitude North. Longitude East Green. Height. 

27°3'-0 88°15'.3$ 7,168 feet. 

1850-3, 1855, and 185 /-9. Withecombe. The instruments were put up very carefully, with the 
special assistance of Dr. Campbell, the superintendent. From 1855 the hours of observation 
were 6^^ and 9''a.m., 3^ and 9^p.m.; the means of the preceding years can be considered as 
the mean of SR. and the maximum of the afternoon. As the daily variation of temperature is 
but very small for the whole year, the combination of these values showed itself sufficiently 
accurate when compared with the hourly observations I had occasion to make there in 1855. 
1857-9. Withecombe; Simpson; Collins. The mean for 1857 to 59 appeared first in the Pari. 
Sanitaiy Report, Yol. II., p. 141, the hours of observation are not detailed there; but Dr. Withe- 
combe personally informed me in London, that they had remained the same with Dr. Simpson, 
his successor.^ 

^ The values Dr. Glaishee gives, Pari. Rep., Vol. I., p. 834, are the mean of the temperature of the barometer, inside 
the house. (Also seen when compared to the table, VoL D., p. 141.) The values communicated by Sir Ranald Maetin, 
ibid. Vol. I., p. 503, to which the year is not added, may be considered as a part of Dr. Withecombe’s observations. 
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B. To the means from Observatory Hill two other series^ of observations are added from Dr. 
Hooker’s Journals: Jillapahar and Chapman’s Bangalow. Jillapahdr, 7,430 feet. The mean 
I calculated by the combination, of the homonymous hours 8** a.m. and S'* p.m., 9^a.m;. and 
P.M.; the approximate mean of the year for Jillapahar could be estimated l°-5 below that 
of the Observatory Hill, the monthly differences being from July to October l®-6, 0°-6, 2°-l, 
l°-6 Fahr. 

Dr. Chapman’s Bangalow, about 7000 feet.® Ho detail is known about hours of observ- 
ation and their combination. 


Daily variation. 

Hourly observations in Sikkim were first made for some months by Hr. Hooker ; ^ 
his instruments were i)ut up at Mr. Hodgson’s bangalow. The results as to temperature 
are contained in the following table. 

Hourly observations at Jillapahar, 7,430 feet. 


1848 

July. 

August, 

September. 

October. 

Temp. 

Air. 

Number 
of observ- 
ations. 

Temp. 

Air. 

Number 
of observ- 
ations. 

Temp. 

Air, 

Number 
of observ- 
ations. 

Temp. 

Air. 

Number 
of observ- 
ations. 

A.M. 

59-6 

7 

59-8 

15 





etoG’A 

.... 

• • 

.... 


.... 

- . 

54-4 

11 

7 

.... 


.... 


.... 

. . 

54-3 

19 

8 

62-1 

23 

62-1 

26 

59-2 

28 

55-2 

20 

9 

62-6 

27 

63- 1 

28 

60-1 

29 

56-3 

20 

10 

63-5 

22 

64-3 

28 

60-8 

28 

57-1 

19 

11 

64-1 

20 

64-7 

24 

61-6 

24 

57-6 

13 

Noon 

65-0 

26 

64-7 

23 

62-4 

23 

57-9 

15 

1*^ P.M. 

64-1 

12 

65-3 

21 

62-7 

23 

58-0 

13 

2 

64-4 

11 

65-0 

21 

62-8 

23 

57-7 

13 

3 

64-8 

25 

64-8 

21 

62-3 

23 

57-9 

14 

4 

64-1 

23 

63-9 

19 

61-8 

23 

57-9 

16 

5 

64-7 

13 

63-2 

19 

60-3 

19 

56-6 

13 

6 

63-7 

10 

62-3 

19 

59-4 

19 

55-9 

6 

7 

62-7 

6 

61-6 

19 

58-7 

20 

55-4 

7 

8 

61-0 

6 

61-1 

19 

58-2 

21 

53-7 

3 

9 

60-7 

22 

60-7 

19 

57-8 

22 

55-1 

7 

10 

60-5 

6 

60-3 

19 

57-4 

24 

54-6 

14 

11 

60-2 

6 

60-1 

19 

57-0 

24 

54-5 

18 

Mdn. 

59-8 

19 

60-0 

19 

56-7 

23 

54-1 

14 


^ The numerous isolated observations carefully made by Dr. Hooker in the environs of Darjiling and at very 
diflerent heights in the interior of Sikkim, HinaMayan Journ., pp. 424-40, are compared there with the content 
poraneous values at Calcutta, especially for defining the laws of the distribution of moisture; I shall have occasion 
later to quote them in reference to these results. 

^ Hookek, Himalayan Journ., YoL 11. , p. 419. Chapman’s Bangalow is said there to he “a little higher than 
Mulleii’s” (G, 956 feet) and very near it. 

Himalayan Journal, Yol. II., pp. 420-21. 


IV. 


61 
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¥ 

Only during the last month do the obser-vations include the time of the minimum 
of the day, thus representing the complete amplitude of the daily range; it appears, 
also, from the difference between the successive hours, to be less still along the 
slope on which this bangalow stands than in the exposed situation of the Observatory 
Hill. As to the variation within day-time, the haziness and the fogs increasing in the 
afternoon produce another deviation from ordinary daily variation: the mean maximum 
approaches noon or 12'* 30”^ p.m.; whilst in India we saw it take place at 2'' 30“, 
even as late as nearly 4’^ p. w. in the hot season. ^ 

The minimum of the mornings I found followed at Darjiling, as I had observed 
it in the tropics along the coasts and in the open sea, by a second depression, not 
quite so regular; but the difference, when it showed itself, became greater, fre- 
quently amounting to 1° or iVs^Fahr.; in most cases it can be seen coinciding with 
the clearing-up^ of fog, when a certain quantity of heat becomes latent. 

The variation seems not to increase much in the lower parts of the valleys. At 
the very bottom of the valleys, where low, even natives avoid passing a night, in con- 
sequence of the dangerous accumulation of malarious moisture; the lowest 24 hours’ 
series, however, I have, is that from the coal and copper mines below Mahaldiram. 


^ See pp. 54 to 98 of this volume. 

2 This we find descrihed as observed distinctly still in the cool season, in Hooker, Himalayan Journals, 11. , 
p. 411. 
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The values -I obtained for the temperature of the air are : 

MahaldieXm Coppee Mines. 


Dak bangalo; Latitude North. Longitude East Green. Height of the hangalo: 

26“ 53' 88“ 17'. 1 6,574 feet. 

Height of the mine: 2,780 feet. 


1855, June 30th to July 2nd. 

A.M. 


P. 

M. 


Mdn. 

73-2 

6 

72-5 

Noon. 

76-5 

6 

74-5 

1 

73-0 

7 

74-3 

1 

77-9 

7 

74-3 

2 

72-9 

8 

75-9 

2 

75-4 

8 

73-9 

3 

72-9 

9 

7G.0 

3 

75-4 

9 

73-8 

4 

72-8 

10 

76-1 

4 

75-2 

10 

73-6 

5 

72-7 

11 

76.2 

5 

75-2 

11 

73-4 


July 1st a dissolving of the fog began at 8*' 15“ and at 8'' 35“ a second depres- 
sion not lower, however, than 74*9 was observed; it soon disappeared with the in- 
crease of the ascending breeze; in the afternoon from 1*" 40“ p.m. the descending 
northerly breeze set in, followed by a little rain at 3** 10“ p.m. 

Mean and absolute extremes. The values of the first table are those obtained at 
the Observatory HilP from April 1855 to May 1856, with two registering instruments 
I left there. ^ 

Chapman’s tables, in Hookee’s Journals, p, 49, in 1837, show greater variations 
throughout; the absolute extremes he obtained are contained in the second table. 


* Dr. Campbell took the trouble to send me every month the results obtained at the Observiitory.. 

2 How di tier ent from the lower parts of the Alps, where for Bern we can quote 97° *2^ Fahr. as the absolute 
maximum, and — 22° Fahr, (54 below the freezing point!) as the absolute nainimum. Schlagintweit, “Phys. Geogr. 
of the Alps,” Vol. I., p. 871. 

G1 ^ 
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Darjiling Observatory Hill, 7,161 feet; mean and absolute Extremes. 1855-6. 


Mean Extremes. 

Absolute Extremes. 

Months. 

Min. 

Max. 

Min. 

Max. 

January ...... 

33 

46 

28 

58 

February ...... 

37 

48 

32 

54 

March 

43 

50 

39 

57 

April 

49 

58 

45 

61 

May 

56 

60 

50 

69 

June 

58 

65 

55 

68’/» 

July 

58 

67 

56 

70 

August 

58 

66 

56 

70 

September 

i . 56 

65 1 

53 

69 Ya 

October . 

52 

60 

46 

65 

November 

43 

52 

38 

57 

December 

38 

48 

31 

53 


Darjiling, Chapman’s Bangalow, ab. 7,000 feet; absolute Extremes, 1837. 


Months* 

Min. 

Max. 

Months. 1 

Min. 

Max. 

January 

29-0 

56-0 

July 

56-0 

69-5 

February 

25-5 

57-0 

August . . • 

54-5 

70-0 

March 

37-0 

66-5 

September 

: 51-5 

70-0 

April 

38-0 

68-5 

October 

43-5 

68-0. 

May 

38-0 

69-0 

November 

38-0 

63-0 

June ........ 



51-5 

71-0 

December 

32-5 

56-0 
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DABjfLiNG, Monthly Means. 

A. Observatory Hill, 7,168 feet. 


Months. 

1850 

1851 

1852 

1853 

1855 

1857-9 

General ^ 

mean. 

Mean of the months. 

January 

42-4 

• . • 


42- 

9 

37- 

6 

39 

4 

43 

9 

42-0 

February 

41-3 

• * 


47- 

1 

46- 

4 

41 

9 

44 

8 

44-4 

March 

48-4 



46- 

7 

52- 

6 


• 

51 

0 

50-1 

April 

56-7 



53- 

9 

57 

3 

. . 

* 

53 

9 

54-8 

May 

58-9 



57 

9 

60 

9 


• 

58 

2 

58-7 

June 

62-8 

64 

4 

62 

1 


• 

60 

9 

60 

8 

61-8 

July 

63-5 

64 

4 

63 

1 


* 

62 

2 

61 

5 

02-9 

August 

63-2 

64 

8 

63 

6 


• 

62 

0 

61 

5 

62-6 

September 

62-3 

63 

0 

61 

8 


• 

60 

4 

60 

2 

61-1 

October 

61-8 

54 

3 

56 

0 


- 

. - 

. 

56 

6 

57-0 

November 

54-5 



58 

0 


• 

. . 

• 

50 

5, 

52-8 

December 

45-9 


- 

42 

7 



. . 

• 

44, 

1 

44-2 

Mean 

55-2 



54. 

•7 

. . 

- 


• 

53. 

■8 

54-4 

% 


General mean of the seasons and of the year. 


Dec. to Fehr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

43-5 

54-5 

62-4 

57-0 

54-4 


* In taking the general mean the last column was introduced, with its value of three years. 
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B. JillapahIe, Hoegson’s Bangalow, 7,430 feet; Means, 1848. 

July; 61*3; Aug. 62-0; Sept. 59-0; Oct. 55-4. 

(Year; 52-9.) 


<7. Chapman’s Bangalow, ab. 7,000 feet; Means, 1837. 


January 

40-0 

May 

57-6 

September 

59-9 

February 

42-1 

■ June 

61-2 

October 

58-0 

March 

50-7 ’ 

July 

61-4 

November 

50-0 

April 

55-9 

August ....... 

61-7 

December 

43-0 



Year: 53-5. 





T6n&lo Peak, in Sikkim. 


Latitude Nortl, Longitude East Green. Height. 

27°!' -8 88° 3'- 9$ 10,080 feet. 

1855, May 10 to 15, hourly readings during my stay for the magnetic observations. 

■ - ScHLAGiNTMTEiT, ‘‘ Beofc.-Mscr. ” Vol. 19. 

They may he considered at the same time to differ but little from the true mean of May. 
This peak is the most southern prominent point of the Singhahla ridge. 


Approximate Mean of the May. 


A.M. 




Mdn. 

44-5 

6^^ 

46-2 

Noon 

55-0 

(5h 

47-1 

P 

44-4 

7 

48-2 

D 

53-8 

7 

46-0 

2 

44-3 

8 

49-6 

2 

53-6 

8 

461 

3 

44; 2 

9 

51-1 

3 

50-4 

9 

45-4 

4 

44-2 

10 

51-4 

4 

50-9 

10 

45-0 

5 

44-4 

11 

53-2 

5 

48-9 

11 

45-1 




Mean: 

48-0. 
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FiL-^T, or SiNGHALfLA Peak, in Sikkim. 


Latitude Nortli. Longitude East Green. Height. 

27° 13'. 7 87°59'.8$ 12,042 feet. 

m 

1855, May 21 to 31, and June 1 to 11; hourly readings during my stay for the magnetic observ- 
ations. 


ScHLAaiNTWBiT, “Beob.-Mscr.,” Vol. 19. 


Approximate Mean of May and June. 



A. 




P.M. 

* 

Mdn. 

43-5 

glx 

44-9 

Noon 

52-2 

6h 

47-3 


43-1 

7 

46*2 

Ih 

52-5 

7 

46*4 

2 

42-8 

8 

48 ‘2 

2 

‘ 6M 

8 

45-7 

3 

42-6 

9 

50-2 

3 

50-0 

9 

45*1 

4 

42-6 

10 

50-9 

4 

49-1 

10 

44-6 

5 

43-1 

11 

51-8 

Mean: 

5 

46-9. 

48-2 

11 

44*2 




488 


GEOUP i; BHUTAN, sfKKIM, NEPAL, 


Kathmahbu, the capital of Nepal. 

Latitude North, Longitude East Green. Height. 

27°42'-l 85°12'-2[3: 4,354 feet. 

1835-9. H B, Hodg-son and A. CampbeiiL. The readings Avere not made at the same hours of 
the day throughout, but they included for every day one hour near sunrise and an afternoon 
observation between 3 and 4. Besides, Dr. Campbell had repeatedly made 24 hours’ observ- 
ations which materially facilitated my deducing the true means. Some of these hourly observ- 
ations were periodically published in the India Review. For the communication of a complete 
copy of the original books of the observations of this period I am indebted to Mr. Hodgson. 

1851-7. This series was registered by the Residency surgeons and kindly communicated to me in 
1857, when in Nepal, by Col. Ramsat. The observations in 1856 and 57 were made by Dr. 
Bbown, who also most readily assisted me in obtaining more detailed corresponding observations 
during my own stay in Nepal. Schla&intweit, “Beob.-Mscr.,” Vol. 15 ). 



imm 

gi 


■ 


1011111 



B 

■B' 



General 
mean. ^ 

Jan. 


47-5 

42-8 

50-0 

• . • . 

46-3 

41-2 

40-0 

(45-4) 

44.4 

47 

8 

45-4 

Febr. 


43*0 

45-0 

53-4 

— 

(50-0) 

49-1 

52-8 

50 

•0 

52-0 

50 


50-3 

March | 


53-2 

54-8 

59-7 


56-9 

51-9 

58-2 

57 

•1 

56-6 

60 

7 

56-6 

April 

62-3 

60-6 

60-7 

64-2 


60-8 

57-1 

62-1 

61 

5 

61-9 

65 

1 

61-6 

May 

69-1 

68-6 

65-1 

67-8 

.... 

67-8 

63-9 

67-3 

68 

3 

69-6 

68 

2 

67-5 

June 

69-4 

72-2 

74-4 

71'3 

.... 

71-3 

68-7 

73-6 

73 

0 

73-0 

73 

7 

72-1 

July 

71-5 

71-2 

69-4 

70-7 

.... 

71-7 

72-7 

74-3 

74 

1 

73-4 

73 

7 

73-1 

Aug. 

71-5 

74-8 

72-9 

74-9 

73-3 

72-2 

74-8 

71-9 

73 

6 

71-9 

72 

6 

73-1 

Sept. 

69-3 

70-9 

70-6 

72-3 

70-8 

70-6 

71-0 

70-3 

70 

9 

70-2 

70 

6 

70-7 

Oct. 

61-2 

60-8 

(64-7) 

66-0 

65-3 

63-9 

65-3 

63-3 

65 

6 

64-2. 

71 

0 

64-7 

Nov. 

49-8 

(55 -'6) 

(55-6) 

59-5 

54-8 

52-2 

56-4 

55-8 

59 

2 

55-9 

56 

7 

55-6 

Dec. 

43-6 

(49-5) 

(54-8) 

(49 5) 

49-9 

45-7 

49-3 

49-9 

49 

9 

47-2 

50 

4 

1 

49-5 

Mean 

.... 

60-7 

60-9 

63-5 

.... 

60-8 

60-1 

61-5 

62 

4 

61-7 

63 

1 

1 

5 

61-7 


Isolated months (mcluded ia the means). 1867: Jan. 48-9; Febr. 53-6, 1838: Dec. 54-2. 
General mean of the seasons and of the year. 


Dec. to Febr. 

Marcli to May. 

June to Aug. 

Sept, to Nov. 

Year. 

48-4 

61-9 

1 

72-8 

63-7 

61-7 


The numbers in Pari. San. Rep., Vol. I, p. 834, could not he introduced into these means, as they are not 
detailed in reference to periods or hours of observations. 






GROUP II: KAMAON, 
GARHVAL, SIMLA, IN THE HIMALAYA. 


Lolmgliat; Havalbagh; Almora; Nainital; Milum. — D4ra; Land^ur; Massiiri; Jhosimatli; Bddrinath; Niti.— Sabathuj 

Dagslmi; Kotghar; Kassauli; Simla. 


From Kamaoii to Simla tlie predominant type of the climate, in the outer ranges, 
(from 2,000 to 7,000 feet) is the following: 

The cool season, down to 3,000 feet, is most bracing, even cold in the higher 
stations, where snow occasionally falls, although on the whole in but small quantity/ 
since this period of the year is the dry season for the surrounding countries. 

In the hot season of the plains, the temperature rises rapidly; but to no 

inconvenient degree even in the lower grounds. 

The cMta parscit, or early rains, preceding the rainy season for a month or six 
weeks, are rare in the central regions, but in the ranges next to the plains we still 
observe them; nevertheless the tarai is nowhere dangerous to pass, either at tliis or 
at any other period of the year. 

In the interior, however, in the higher parts least distant from the crest, the distri- 
bution of the rain is quite a different one again; the principal precipitation takes place 

' The winter may be at times very severe and the quantity of snow great enough. In February 1836 snow 
lay some feet deep at Simla, and, where accumulated by the wind in protected ravines, local bas-nevk, or snow-heds) 
were found still as late as the end of May. Also in the South of Europe heavy falls of snow, irregularly as they 
are distributed, are not quite unfrequent and may become very great. Eecently only, Dec. 25 to 27, 1864, .50 Centi- 
meters of snow (1 '/a feet) covered the fields in the south of France round Cette, Narbonne, and Carcassone. 
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in March, April and beginning of May, and this very rain it is which has not 
less a share in the rapid dissolving of the snow from the flanks of high valleys than 
the gradual increase of the temperature. 

The miny season for the outer ranges is about the same as for the plains ; it be- 
gins rather earlier than in Hindostan, and the rain increases here, as detailed for the 
Groups preceding, by the moisture being carried up along the flanks of the mountains; 
but the amount of increase is no longer so great, partly in consequence of the distance 
from the sea being considerable on both sides, partly by the interception of moisture 
in the mountains of Bahar and Bandelkhdnd. 

In Bera and in Massiiri the rain continues often for a long time — not extremely 
heavy, but without any interruption at all. I found noted that at Massiiri 81 days 
of such rain had been observed. 

In Kanaur, and in all the provinces in the interior, June, July and August are 
by far the warmest months, little interrupted by rains, except in the form of storms 
followed occasionally by a few cool rainy days. 

In autumn the rains are over, also for the outer stations; even the greatest part 
of August is already quite sunny, though still very moist. A dry refreshing period 
rapidly follows; occasionally, as in 1865, even October may have days unusually 
warm, with a kind of hot wind. 

Local modifications are frequent, as anywhere in a mountain system wliere deep 
valleys and great heights are so near each other; the exposed situation of the slopes, 
and the accumulation of cold air in deep valleys where circulation is limited by 
curvatures, are the principal causes; forests are here beautiful still, but neither so 
extensive nor so dense as I had found them in the eastern parts. 

As an instance of the exceptional differences we had occasion to observe, I may 
quote that at Jhosimath, at 4,724 feet, HoBERr obtained, end of July, a daily mean 
of 69° *8' Bahr. whilst nearly 6 weeks earlier the mean temperature of Milum, at 
11,262 feet, had been 63° -5'. 

The daily range, also in these more western parts, is very frequently modified 
by rains and fogs, in a way quite analogous to that I had occasion to observe in 
Sikkim. In Ahnora 10 t.m., in many a day, is found warmer than 4’* p.m., and very 
frequent top it is, that late in the evening it is cooler than early in the morning; 

then heavy fogs are formed during the night. 
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111 the View of JRd7)ipur, Plate 3 of the Atlas, the terrace where my people 
are seen resting is the border where the natural slopes of the mountain trace the 
walls of the steeper channel eroded by the water, and this can easily he followed 
higher up too, when examining the forms presented by the mountains. The sky in 
this view shows the bright aspect of a break, soon to be succeeded again by raias. 
The snowy ridges are here only peaks of a moderate height— moderate for these regions, 
as they do not exceed 19,000 to 20,000 feet. Of the snowy ranges some panoramas, which 
will also be represented in the Atlas, show ns views much more grand ; though, as to 
the charms of the mightiest forms of the peaks, combined with the most brilhant 
colours of the dales, what I had seen in the eastern Provinces remained unsurpassed, 
yea unattained. 

But a characteristic distinction of these regions of the Himalaya is best seen 
in the general elevation, the lines as well as the shades being more uniform, and, 
in consequence, increasing the force of the impression. Such was the predom- 
inant effect they made upon me; nevertheless, it is with hesitation I venture a 
definition which I feel myself to be insufficient, when recalling to my mind the 
peculiar beauty of these regions; any attempt at verbal description must appear 
imperfect when combined with personal recollection. In these western provinces, in 
addition, climate allows one to study for weeks the charms which, in the foggy 
east, must he compared and seized in moments. 

The Absolute Extremes had to be combined from readings of the ordinary ther- 
mometer. The hottest hour was sometimes noon, sometimes 2^ 40“, or even as late as 
4'* P.M., varying with the weather and the station. As for the year 1854, contempora- 
neous materials were at hand for most of the stations. I preferred combining these 
values to selecting the extremes from all the years in my hooks. The differences 
naturally would have become a little greater, the different years varying somewhat 
more in the mountains than in the plains, but the effect of the locality would have 
become less apparent than if I had combined only what belonged to the same period; 
and just this is one of the advantages obtained by comparing extremes, that we get onr 
attention directed to local conditions better than by comparing the . means only. 

The stations before us show that the extremes diminish with height ; they increase 
in the western stations, as we see in advancing from Landaur to Simla; we shall 
find it corroborated by Mdrri. The absolute maximum of heat is greatest through- 

62 =’'- 
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out in June, as in the plains — not July or August, as is the case in higliei’ 
latitudes. 

The sinhing of the absolute minimum all along this part of the Himalaya in h^jbruary 
1854, coincided with a heavy fall of snow in the middle of this month when other 
years were examined, it was not met with again regularly, hut it recurs frequently 
enough. In heights greater still, it appeared not improbable, from what I could gather 
from Tibet, that, as in the higher parts of the Alps,^ February may occasionally be 
colder than January, also in the mean. 

Where, nearest the Tibetan crest, the rains are reduced to exceptional thunder- 
storms or hibernal snowfalls, the climate becomes extreme; and although we havc^ 
for a winter above 10,000 feet only the verbal descriptions of the inhabitants, 

the means at least for the summer months (in the following tables) snfficimitly 
corroborate it 


Absolute Extremes, 1854. 



Almora, 

D&a, 

Landaur, 



1 Simhij 

Months. 

5,546 feet. 

2,240 feet. 

7,511 feet. 

1 , 7,0,57 feet. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

.Max. 

January , 

43 

68 

51 

66 

37 

51 


no 

February 

36 

61 

46 

67 

31 

50 

M 1) 

0 

r.7 

March 

42 

70 

54 

82 

36 

63 

43 

66 

April 

54 

82 

57 

92 

50 

70 

56 

1 

73 i 

May . 

51 

89 

61 

99 

51 

78 

59 

AO ! 

June 

58 

89 

74 

101 

59 

78 

60 

94 

July 

August 

September 

66 

67 

56 

88 

76 

84 

71 

71 

68 

90 

87 

86 

60 

62 

57 

70 

70 

71 

60 

58 

56 

71 

71 

7] 

October 

November 

December 

57 

48 

43 

77 

72 

61 

57 

46 

44 

80 

71 

63 

51 

43 

37 

65 

57 

46 

57 

43 

33 

72 ; 

64 

58 


^ It was the same at Daij fling, February 1837. 
' “Pbys. Geogr. of the Alps,” Yol. 1., p. 347. ' 
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LohughIt, or RiKHlisAE, in Kamaon. 

Latitude North. Longitude East Green. Height. 

29° 24' 80° 4' 5,649 feet. 

1831, Jan. to March; 1830, April to Dec. 

1835, Jan. to March; 1834, April to Dec. Lindsay, in Clblland, “Geology of Kumaon,” p. 197. 
The situation is open to the west, hut enclosed on the other sides by mountains rising above 
it from 1,000 to 1,500 feet high. 


Months. 

1831-30. 

1835-34. 

General 

mean. 

Months. 

1831-30. 

1835-34. 

General 

mean. 

Mean of the months. 

Mean of the months. 

January 

45-2 

43-9 

44-5 

July 

G9-3 

73-0 

7M 

Eebruary 

43-6 

48-0 

45-8 

August 

69-1 

72-3 

70-7 

March 

52-3 

52-3 

52-3 

September 

67-3 

70-2 

68-7 

April 

59-3 

62-6 

60-9 

October 

63-2 

62-9 

63-1 

May 

. 66-6 

65-5 

66-0 

November 

52-3 

51-6 

51-9 

June 

68-4 

73-7 

71-0 

December 

47-3 

45-5 

46-4 


Mean of the year 1831-30: 58-7 1835-34: 60-1 




General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

45-6 

59-7 

,70-9 

61-2 

59-4 
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Hayalbagh, in Kamaon. 

Latitude North. Longitude East Green. Height. 

28° 38' 79° 37' 4,114 feet 

The following means were communicated by the Conunissioner, Mr. Batten, but 1 have no 
details in reference to the time of observation. Almdra, only 5 miles distant, shows itself to be less 
warm in. summer, whilst in winter an accumulation of cold air appears to cause here a depression, 
in consequence of this station being lower. 




Mean of the months. 



January 

47 

May 

73 

September 

75 

Eebruary 

55 ■ 

June 

76 

October 

69 

March 

61 

July 

78 

November 

60 

April 

66 

August 

79 

December i 

52 

i 

1 


General naean of the seasons and of the year. 


1 

i 

Dec. to Febr. i 

1 

1 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

1 50-8 

■1 

- ".:r - 

66-6 

77-6 

68-0 

65-8 

1 i; 
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ALM6ii,A, in KaMloN. 

Latitude North. Longitude East Green. Height. 

29° 35'. 2 79°37'.9$ 5,546 feet. 

1852-4. Mobeis. SR.; 9^^ 50“; N.; 2^* 40“; SS. The place is situated on the edge of a long ridge; 
the tea plantations in its environs are lower, and lie on the slopes. 

ScHiAGiNTWEiT, “Met. Mscr.,” Vol. 34. 


Months. 

1852 

1853 

1854 

General 

mean. 

SB. 

4*' P.M. 

Mean 
of the 
month. 

SB. 

4** P.M. 

Mean 
of the 
month. 

SB. 

4‘* P.M. 



Mean 
of the 
month. 

January 

43-0 

55-1 

49 

0 

40-1 

47-6 

43-8 

47-1 

53 

■9 

50-5 

47-5 

February 

50-9 

64-2 

57 

5 

50-2 

66-7 

58-5 

45-9 

51 

1 

48-5 

54-8 

March 

50-3 

61-0 

55 

6 

56-5 

71-9 

64-2 

51-9 

59 

1 

55-5 

58-4 

April 

58-0 

71-9 

64 

9 

60-3 

74-1 

67-2 

61-5 

66 

2 

63-8 

65-3 

May 

63-5 

76-3 

69 

9 

65-9 

78-4 

72-2 

64-3 

79 

1 

71-7 

71-3 

June 

70-1 

80-7 

75 

4 

72-6 

82-1 

77-3 

69-0 

76 

6 

72-8 

75-2 

July 

69-5 

75-9 

72 

7 

70-9 

77-3 

74-1 

69-2 

76 

1 

72-6 

73-2 

August 

68-5 

77-1 

72 

1 

70-2 

77-5 

73.8 

70-5 

72 

3 

71-4 

72-6 

September 

68-3 

77-9 

73 

1 

68-1 

78-5 

73-3 

68-9 

72 

9 

70--9 

72-4 

October 

58-5 

75-7 

67 

1 

61-0 

70-6 

65-8 

62-4 

69 

9 

66-2 

66-4 

November 

53-0 

67-4 

60 

2 

55-5 

67-1. 

61-3 

53-2 

62. 

3 

57-8 

59-8 

December 

48-0 

58-5 

53 

2 

. 48-8 

62-4 

55-6 

46-4 

55 

2 

50-8 

53-2 

Year 


for 1852 

: 64 

3 

for 1853 

: 65-6 

for 1854; 

62-7 

64-2 


Isolated months (mean) 1855: Jan. 46-8. 
General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

51-8 

65-0 

73-7 

66-2 

64-2 
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Naihital, in Eamaon. 

Latitude North. Longitude East Green. Height, 

29° 23'- 6 79° 30'- 9|3: 6,034 feet. 

A. 1851-4. Means based upon the observations of Dr. Payne; hours of observation till 1863: SR, 
and then lO'^; 4^; 10^, later also SR. and extremes. The height given above is that 

of the Doctor s bangaloWj ^wliere the instruments were put up; the liciglit of tlio lake in 
6,520 feet; but, though it is lower, the temperature is in general a little cooler there, from the 
evaporation of the ■water, as -well as from the direction of descending currents of air tluriug ilm 

ScHLAGiNTWEiT, “Met. Mscr.,” Vol. 34. 

_ Monthly fmans for mne years, 1846-54, are contained in the Pari. San. Rep.. Vol. I., p, Kli. 
^ut the combination 01 the data seems not to have estcluded the hours disturbing the nutaii, 
the values being w to 3 too 'warm. (The Nainital Sanitary station originated in ]8d2.) 


1851 to 1854. Monthly means. ■ 

! 

Januaiy 

February 

March 

42.5 

46-4 

55-5 

April 

May 

June 

59-3 

64-1 

69-6 

July 

August 

September 

65- 3 

66- 0 
63-2 

Octol)cr 

November 

December 

- jj 

58- I li 

55-0 1 

48.4 j; 


General mean of the seasons and of the year. 


Dec. to Tehr. 

March to May. 

June to Arg. 

Sept, to Nov. 

Y(‘ai\ 

45-8 

.. rt rm T-N •• .e-. 

59-6 

67-0 

58-8 

57-9 


for these eight years as folloU- the mean T “eans for SR. and 2'* 

for the last'yeai commumcated to mX L pZVr.i’lff ‘l‘“ 


for the last years communicated to me by Dr. Payne in detail 

1846 to 1853, Mean of the years. 


r.M. 

data 


1: Tears. | SE. 

!: ■! 

2 '* P.M. 




Mean, 

Years. 

SE. 

2*^ r. M. 

Mcruu 

i' 1846 ' 50Vi 

1847 5014 

:i 1848 ii 51V, 

1849 ^ 541 /" 

65 

63 

65Vi 

1 66 ' 

57 - 7 

56-7 

58- 4 

60 - 1 

1850 

1851 

1852 

1853 

51 

52% 

50% 

52 

<i4V.^ 

647* 

(147, 

57-(> t 

5<) - 5 

57- 5 ■ 

58- 2 


General mean 1846 to 1853: 58-2 


Latitude North. 
30° 34'. 6 




Longitude East Green. Hcidi-i- 

79° 54'- 8 P Jueigiit. 

1855. Adolphe and PtORUprn tp,. i . ' 11,265 feet. 

i»g numbers are the means for 4 from June 3 to July 5 ; the follorv- 

1855. SR Ah , ,, ,, SCHLAGINTWEIT, “Beob.-Mscr.,” Vol. 1!). 

^ Mean. 


June 


56-6 


■P.M. 

70-4 


63-5 
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Deea, in. GralirvaL 


Latitude North. 
30° IS'- 9 


Longitude East Green. 
78° I'-OJ 


Height. 
2,240 feet. 


1851, June. Journ. As. Soc. 

1850, 1852-4. Andekson, BAEaiSTEU. 1851-3: 9*^ 50'; N.; 2M0'; 4. 1854 and 5: SR.; lO^^; 4^*; 10^ 

ScHLAGiNT-wEiT, “Met. Mscr.,” Vol. 36. 

Ihe station is situated in a depression at the foot of the Himalaya, and is separated from the 
plains by the Sevalik range. 


Months. 

1850 

1851 

1852 

1853 

General mean. 

SR. 

4*' P.M. 

Mean 
of the 
month. 

SR. 

* 

P.M. 

Mean. 

of the 

month. 

■ 

SR. 

4*^ P.M. 

Mean 
of the 
month. 

SR. 

4'‘ P.M. 

Mean 
of the 
month. 

Jan. 

.... 

.... 

.... 

02-3 

62-6 

57-5 

49-6 

56 • 6 

53-1 

54-4 

62-1 

58-2 

54-5 

Febr. 


.... 

.... 

59-2 

08-8 

64- 

56-1 

65-6 

60-8 

48-1 

59-7 

53-9 

59-6 

March 

.... 

.... 

.... 

00-2 

09-5 

64-8 

62-6 

73-7 

G8-2 

54-9 

73-3 

64-1 

65-7 

April 

G6’ 3 

81-7 

74 

08-2 

79-7 

74- 

69-3 

80-3 

74-8 

65-7 

83-4 

74-5 

74-3 

May 

77-0 

92-4 

84-7 

73-9 

82-6 

78-2 

76-0 

84-4 

80-2 

70-2 

89*1 

79-7 

80-7 

June 

79-5 

91-1 

85-3 

79-9 

86-7 

83-3 

82-3 

89-3 

85-8 

78-7 

89-5 

79-1 

83-9 

July 

79-5 

89-3 

84-4 

77-8 

81-7 

79-7 

76*9 

80-2 

78-5 

75-3 

82-5 

78-9 

80-4 

Aug. 

76-2 

81-1 

78-G 

77-1 

79-7 

78-4 

77-2 

80-4 

78-8 

74-5 

80-6 

77-6 

78-4 

Sept. 

73-4 

81-6 

77.5 

75-9 

79-6 

77.7 

75-8 

80-0 

77-9 

72-2 

79-0 

75-6 

77-2 

Oct. 

.... 

.... 

.... 

68-6 

74-9 

71-7 

66-7 

76-3 

71-5 

61-9 

74-4 

68-2 

70-5 

Nov. 

.... 

.... 

.... 

61-2 

66-9 

64-1 

59-6 

66- G 

63-1 

51-9 

65-0 

58-4 

61-5 

Dec. 

.... 

.... 

.... 

52-7 

59-0 

55-8 

53-3 

60-8 

57-1 

45-9 

58-7 

52-3 

55-1 

Year 



1 • ■ • • 

for 1851' 

; 70-8 

for 1852: 

70-8 

for 1853: 

70-0 

70-2 


Isolated months (means). 1855: Jan. 49 '0. 1856: June 86 '1. 
General mean of the seasons and of the year (1856 to 1859). 


Dee. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

56-4 

73 - 6 

80-9 

■ 69-7 

70-2 


IV. 


63 
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LanuXub, in. G-arlival. 

Latitude iforth. Longitude East Green. Height. 

a0° 27' 78° 8' 7,511 feet. 

1852-5. Stewart, JoBDrsTOif, Leath. SE.; 2^" 40“; SS.; and, later SR.; 4*^ p.m.; 2 ^* 40™, was corrected 
to 4^ from comparison with Massuri curves. 1851 was left out, the hours of observation being 
very irregular. 

ScHLAaiKTWEir, “Met. Msor.,” Vdl. 36. 


1 

1852 

1853 

1854 

General 

mean. 

Months. 

SR. 

P.M, 

Mean 
of the 
month. 

SE. 

4*' P.M. 

Mean 
^of the 
month. 

SR. 

4'‘ P.M. 

Mean 
of the 
month. 

January 

37-9 

40-2 

39 

31-7 

33-1 

32- 

2 

42-0 

44 

9 

43-5 

37-8 

February j 

47-2 

49-6 

48-4 

43-7 

46-8 

45- 

2 

34-6 

37 

7 

36-1 

43-2 

March 

44-5 

47-4 

46 

49-5 

53-8 

' 

51- 

6 

45.9 

50 

4 

48-2 

48-6 

April 

53-8 

59-3 

56-5 

53-7 

58 - 7 . 

56- 

2 

56.1 

61 

8 

59 

56-5 

May 

60-1 

63-8 

62 

59-2 

66-4 

62 

8 

61-9 

68 

1 

65 

63-0 

June 

62-3 

67-7 

65 

67-3 

71-5 

69 

4 

66-2 

70 

3 

68-2 

67-5 

July 

61-5 

67-5 

64-5 

63-2 

65-8 

64 

5 

62-8 

66 

0 

64-4 

64-5 

August 

61-5 

64-5 

63 

62-5 

65-8 

64 

1 

62-9 

66 

4 

64-6 

63-9 

September 

62-2 

66-0 

64*1 

6M 

64-0 

62 

6 

59-6 

63 

9 

Gl-7 

62-8 

October 

55-0 

58-5 

56-7 

52-5 

57-2 

54 

■8 

51-4 

53 

1 

52-2 

54-6 

November 

47-3 

49-0 

48-1 

47-0 

57-3 

52 

•1 

44.7 

50 

7 

47-7 

49-3 

December 

38-0 

41-7 

1 39-9 

43-2 

46-2 

44. 

■ 7 

39-2 

41 

9 

40-5 

41-7 

Year 

11 _ 

for 1852: 54-4 


for 1853 

: 54. 

9 


for 1854 

: 55-1 

54-5 


Isolated month (mean). 1855: Jan. 36-4. 
General mean of the seasons and of the year. 


Dec. to Fehr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

40-9 

56-0 

65-3 

55-6 

54-5 
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As a welcome verification of the Landaiir readings Sir A. Waugh sent us the 
means of April and May from Bcmog Sill, 7,549 fe^it, only 8 miles distant, and nearly 
on a level with Landaur; “ Beohachtungs-Mscr.”, Yol. 19. The observations had been 
made for the determination of refraction, and include hourly variations from 6^ a.m, 
to 6** P.M., also numerous observations during the night. The means resulting from 
Va (SE. and Max.) are: Banog Hill, 1853, April 54*3; May 62*1. 


For comparison I add the values given for 1850 to 59 in the Paliamentary Keports, Vol. II., 
p. 134. 1 did not include them in the mean since the hours of observation and the mode of their 
combination is not detailed there; it is on an average 3° to 4° warmer, from March to July even 8°rahr. 




1854 to 1858. 

Mean of the months. 



January 

44-25 

April 

65-41 

July 


October 

56-88 

F ebruary 

43-33 

May 

70-61 

August 

67-68 

November 

49-13 

March 

56-76 

June 

73-18 

September 

65-95 

December 

44-31 


MASsfiEi, in Garhval. 

Latitude North. Longitude East Green. Height. 

30° 27'. 6 78°3'.0$ 6,715 feet. 

1855-6. Two series of observations could be combined for this station: one was made at the esta- 
blishment of Sir Andbbw Watjoh in Mary Yilla (to this place the geographical coordinates 
given above are referred) ; the other series was kindly made by Mr. Mackinnon. . The hours of 
observation included Sit.; 9^; and 4**, with additional variable hours. 

ScHLAGiNTWEiT, “Beob.-Mscr.,” Vol. 19. 

The numbers contained in the following table are the means deduced from both series. 


Months. 

1855 

1856 

General 

Mean. 

Months. 

1855 

1856 

General 

mean. 

Mean of the months. 

Mean of the months. 

January 

• ■ • * 

45-2 

(45-2) 

July 

67-1 

66*4 

66-7 

February .... 

. , . . 

48-2 

(48-2) 

August 

63-2 

65-3 

64-2 

March 

50-1 

57-0 

53-5 

September . . . 

65-0 

64-9 

64-9 

Ai>ril 

63-1 

67-2 

65-1 

October 

60 

64-0 

62-0 

May 

67-3 

69-2 

68-2 

November .... 

, . . , 

53 

(53) 

June 

65-3 

64-2 

64-7 

December .... 

.... 

46 

(46) 


f 



Year 

.... 

55-9 

58-5 


General mean of the seasons and of the year. 


Dec. to Febr. 

March to May, 

June to Aug. 

Sept, to Nov. 

Year. 

46-5 

62-3 

65-2 ' 

60-0 

58-5 


63 =^ 
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In order to shov how gradually the change of temperature varies day by day 
within the yearly period, I give in the following table the observations made at 9^ a.m. 
(as being the hour least differing from the mean of the day) from January to October 
at Mary Villa; November and December I add from Mr. Mackinnon. 


Variation of temperature within the yearly period. Massuri, 1856, 9^ 


A.M. 


Date. Jan. Febr. MarcL April. May. June. July. Ang. Sept. Oct. Ncv. I Dec. 


46-7 51-1 


64- 8 

63- 7 

65- 6 

64- 9 
64-7 


67-7 

65-9 

64-6 

64- 3 

65- 9 


65-6 

65- 9 
63-6 
62-5 

66 - 8 


44 

46 

47 
46 
43 
43 

43 

42 '/a 
42V2 

44 

45 
44 


53 

50 

50 

4GV. 

47 

47 % 

45 % 

50 

51 
56 
52% 

48 


64-2 66-9 65-3 64-9 65-1 52-5 45-1 


Mean of the seasons and of the year. 


Dec. to Febr. | Marci to May. 


June to Ans. 

o 


Sept, to Nov. 
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For three other places of Garhval I can give the means deduced from observ- 
ations made in connection with my brothers’ journeys in 1855, as during the time 
they passed in Gnari-khorsum, observations had been continued by part of their 
establishment. ■ Sohlagintweit, “Beob.-Mscr.,” Vol. 19. 

Jhosimath, in Garhval. 

Latitude North. Longitude East Green. Height. 

30° 34' 79° 29' 4,724 feet. 

1855. The observations "were made by Robert near the temple of Vishnupreag, July 26, 27, 28, and 29. 
Clouds and rain throughout. 

SR. 4*' P.M. Mean. 

July 26-29 64-5 75-2 69-8 

* 

BIdeinath, in Garhval. 

Latitude North. Longitude East Green. Height. 

30° 46' 79° 20' 10,124 feet. 

1855. August 1 to 31. In the beginning rainy, then cloudy. 

SR. 4**p.m. Mean. 

1855 August 50-1 66-0 58-0 


Mti, in Garhval. 

Latitude North. Longitude East Green. Height. 

30° 48' 79° 34' 11,464 feet. 

1855 July. Notwithstanding its great elevation, this village is situated in a broad and well-protected 
depression; a local configuration which remarkably raises the temperature in summer. 

« 

SR. 4** p.M. Mean. 

July 60-4 70-5 65-4 



502 


GROUP 11 : KAJMcloN, GAEHVAL, SIMI/A, 


SabIthu, in Simla. 

Latitude Nortli. Longitude East Green. Height. 

30°S8'-5 76° 58'- 5$ 4,205 feet. 

1850. Mac Faeiane. SE.; Max.; SS. The time was not kept very accurately. 

1852. Beadb. SR.; 2^p.m:.; SS. 

In order to obtain the mean for 4^ p..m:. from tkesg data I had to apply a correction; I calculated 
it ftom the Simla observations. 

For 1850 I deduced p.m. from — for 1852 from 2^’ p.m.— 0 -5° Fahr. 

ScHLA&iNTWBiT, “Met. Mscr.,” Vol. 37. 


1850. 


Montlis. 

SR. 

4^ P.M. 

Mean 
of the 
month. 

Months. 

SR. 

4'“ I‘.M. 

M(mui 

of tbo 1 

auontli. I 

August 

73-0 

76-3 

74-6 

October 

67-5 

73-0 

70 -2 

September 

73-2 

77-5 

75-3 

November 

61-5 

6G-8 

64 • 1 

; — ! 


1852. 

T 


1 June 

^ 78-3 

84-2 

81-2 

July 

76-1 

79-2 

77-0 


« 
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DagshIi, in Simla. 

Latitude North. Longitude East Green. Height. 

30°53'.l 77° 2'. 2$ 6,025 feet. 

1852, 3, 4. Co WEN (? — signature indistinct, H. M. 98 th. Regt.). Redytay; Geant. SR.; 10; 4; SS. 

ScHLAGiNTWEiT, “Met. Mscr.,” Vol. 37. 


Months. 

1852 

1853 

1554 

General 

mean. 

SR. 

4z^ P.M. 

Mean of 
the 

month. 

SR. 

P.M. 

Mean of 
the 

month. 

SR. 

P. M. 

Mean 
of the 
month. 

January 

.... 

. . 

. 

.... 

38-1 

40-0 

39 

p • • • 

. • • • 

.... 

39 

February 

.... 



.... 

49-2 

58-2 

53-6 

... - 

.... 

.... 

63-6 

March 

.... 


• 

— 

55-4 

60-6 

58 


— 

.... 

58 

April 

55-4 

65 

0 

60-2 

58-7 

68-7 

63-7 

61-4 

71-4 

64-4 

63-4 

May 

62-5 

73 

9 

68-2 

64-5 

74-9 

68-7 

68-9 

71-2 

70 

69 ' 

June 

70-1 

78 

6 

74-3 

70-7 

75.0 

72-8 

73-1 

78-5 

75-8 

74-3 

July 

65*1 

73 

2 

69-2 

67-8 

70-0 

68-9 

65-1 

70-6 

67-9 

68-6 

August 

64-8 

70 

4' 

67-6 

68.1 

68-7 

68-4 

65-0 

69-6 

67-3 

67-8 

September 

64-5 

69 

1 

66-8 

64-1 

67-6 

65-9 

66 -9 

67-2 

67 

66 • 6 

October 

57-7 

69 

5 

63-6 

.... 

.... 

.... 

.... 

P # • * 

.... 

63.6 

November 

49-6 

61 

6 

55-6 

.... 

.... 

.... 

54-9 

59-8 

67-4 

§6-5 

December 

42-4 

51 

0 

46-7 

.... 


.... 

.... 

.... 

.... 

46-7 

Year 

L 




.... 



.... 



.... 

60-6 


General mean of the seasons and of the year. 


Dec, to Febr, 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

46-4 

63-5 

70-2 

1 62-2 

60-6 
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KotohIej in Simla. 

Latitude North. Longitude East Green. Height. 

31^19^ 77“ 28' 6,412 feet. 

1819-21. Details unknown; Pari. San. Rep., vol. L, p. 834; not included in the mean. 

1855-6. GdnRU Mall, Deputy postmaster. SR.; 8; 12; 4. 

The hours were not quite regularly kept; but the correction to be applied could be calculated 
from the Simla observations. 

ScHLAOiNEWEiT, “Met, Mscx'.,” Vol. 37. 



1819-21. 

1855 

1856 

General 

mean. 

Months. 

Mean of 
the 

month. 

SR. 

4'* P.M. 

Mean of 
the 

month. 

SR. 

P.M. 

Mean of 
the 

month. 

January 

40 


i , , , 


35-5 

49-3 

42-4 

42-4 

February 

45 

.... 


.... 

41-1 

54-7 

49-9 

49-9 

March 

4 • 

42-3 

57-0 

49-6 

51-3 

66-0 

58-6 

54-1 

April 


49-5 

64-7 

57-1 

56-3 

71-6 

63-9 

60-6 

May 

68 

62-2 

75-7 

68-9 

63-5 

75-2 

69-3 

69-1 

June 

72 

65-9 

79-7 

72-8 

63-2 

75-3 

69-2 

71-0 

July 

71 

63-9 

72-2 

68-0 

65-3 

73-0 

69-1 

68-5 

August 

67 

64-3 

73-0 

68-6 

64-5 

70-2 

67-4 

68-0 

September 

65 

63-5 

70-2 

66-8 

61.0 

71-0 

66 

66-4 

October 

56 

48-3 

61-2 

54-7 

53-5 

67-5 

60-5 

57-7 

November 

51 

41-0 

57-9 

49-4 

. » • * 

.... 

.... 

49-4 

December 


37-0 

56-0 

46-5 

.... 

.... 

.... 

46-5 

Tear 




.... 



.... 

58-8 


General mean of the seasons and of the year. 


* 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

"1 

46-3 

61-2 

69-2 

57-8 

58-6 
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Klssi-ULi, in Simla. 

Latitude North. Longitude East Green. Height. 

30° 54' 77° 3' 6,650 feet. 

1852-3. McNab; Gammib. SK.;.9’^ 50“; N.; 2^^; 4’*; SS. 

1856-7. Assistant Commissioner Taylor. 7**; 1^; IK 

For the latter period — -L — had to be taken to deduce the mean. 

Xji 

ScHLAGiNTWEiT, “Met. Mscr.,” VoL 37. 


Mouths. 

1852 

1853 

1856 

General 

mean. 

SR. 

P.M. 

Mean 
of the 
month. 

SR. 

4*‘ P.M. 

Mean 
of the 
month. 

7*^ A.M. 

1*^ P.M. 

Mean 
of the 
month. 

January 



.... 

34-8 

37-8 

36-3 

.... 


.... 

39-6 

February 

.... 

.... 

.... 

37-9 

41.4 

39-6 

.... 

.... 

.... 

39-6 

March 

.... 

.... 

.... 

47-9 

61-7 

54-8 

.... 

.... 

.... 

54-8 

April 

.... 

.... 

.... 

50-2 

58-1 

54-1 

.... 

.... 

.... 

54-2 

May 

66-9 

71-1 

• 69-0 

55-8 

63-3 

59-5 

.... 

.... 

.... 

64-2 

June 

65-8 

74-9 

70-3 

65-2 

69-5 

67-3 

67-7 

72-7 

70-2 

69-3 

July 

69-1 

71-7 

70-4 

60-9 

65-8 

63-3 

66-6 

69-5 

68-0 

67-2 

August 

67-1 

69-2 

68-2 

64-1 

64-7 

64-4 

63-6 

66-5 

65-0 

65-9 

September 

68-7 

70-9 

69-8 

62-9 

69-2 

66-0 

62-0 

64-9 

63-5 

66-1 . 

October 

62-3 

66-8 

64-5 

56-3 

60-2 

58-2 

57-7 

63-7 

60-7 

.61-1 

November 

50-9 

53-0 

52-9 

.... 

.... 

.... 

51-8 

57-5 

54-6 * 

53-8 

December 

41-3 

44-3 

42-8 

.... 

.... 

.... 

46-5 

50-5 

48-5 

45-6 

Year 



.... 



.... 



.... 

56-8 


Isolated month (mean). 1857: Jan. 42*7. 
General mean of the seasons and of the year. 


Dec. to Eebr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

41-6 

. 57-7 

67-5 

60-3 

56-8 


lY. 


64 
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GEOUPII; KAMAOK, GABHyIl, StMLA, IN THE HIMALAYA. 
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July 
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Oct. 
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GROUP III: KULD, CHAMBA, 

LAHOL, KASHMIR, MARRI, IN THE HIMALAYA. 


Sultanxjur. — Kangra ; Dalhousie. — Kardong. — Srm%er. — Marri. 


As we proceed to the north-west the Himalayan climate shows alterations not 
unlike the difference betwjeen Hindostan and the PanjAb; the variation of the tem- 
perature within the early period becomes greater, and on an average the rains decrease 
in intensity and duration, though for the very outer ranges they remain still heavy 
enough. 

As the country the most characteristic for the central region, and at the same 
time the most pleasant to begin with, I name Kashmir.^ In reference to climate it 
can be considered one of the spots of the globe certainly most convenient to any 
type of human races, being mild and not too hot. 

The charms of the spring of Kashmir have become widely spread already by 
Indian poetry; summer, even up to the middle of June, is still fresh all night, the 
mornings being as low as 60° to 63° Pahr., the mean of the day is 70° to 75° Pahr.; 
only about 6 weeks of July and August, a period sufficient for the maturation of 
delicious fruit and most precious crops, have an average temperature equal to that of 
the southern parts of Prance. Thunder-storms in summer are not unfrequent, 

' Concerning its advantages as a Sanitarium see p. 471. 
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tliough. their force is broken by the surrounding chains and peaks ; they are of longer 
duration than those in Europe, but -vreak when compared with what are seen in the 
tropica] regions; and the rains, with interruptions of five to six days, are equally 
refreshing and beneficial to the crops. 

The sun is powerful here, as was to be expected in latitudes from 33° to 35°; 
and in the days of interruption of the summer-rains and thunder-storms it is felt the 
more. Houses, tents not the least, rocks, as well as the surface of the ground, then 
get thoroughly warmed through, and from the middle of the day even trees allow 
one to feel it, their shade being frequently little protection. 

Then the temperature of the free air, determined hy a thermometer^ in peripheric 
motion, swung under a double clad umbrella, was generally found to be 2° to 3° Eahr. 
cooler than a thermometer put up in the shade of the tree, where it was heated by 
the very temperature of the tree exposed to the full power of the sun. In the morning 
till about 10 o’clock the same localities under trees are still cooler, the temperature being 
still under the influence of the night and early morning hours. In the tropics, under those 
Indian fig-trees, covering quite a little territory with ramifications supported by their ver- 
tical branches, I had found analogous differences greater still. In Europe the action of 
the sun is neither powerful nor, generally, uninterrupted enough to produce such variations 
so regularly; but in the hot July of this summer, 1865, I had occasion to observe it 
also under large pear and nut trees round the Jagersburg, in Franconia, more frequently 
by their being “too cool” in the morning than their being overheated in the afternoon. 

The very hottest month excepted, nevertheless, a European may pass in Kashmir 
a whole day en route, the air itself being refreshing enough as long as not perfectly 
calm, and under a good marrow hat {sola-toj^i) the head is sufficiently secured. 

In the beginning of July a sudden rise of the rivers occasionally limits the ex- 
cursions; it coincides with the final and rapid disappearing of snow from the neigh- 
bouring heights on the north. 

In autumn, and throughout the winter too, heights hkes those of the environs of 
Srin^ger a beautiful level ground surrounded by moderate ridges — ^have a climate quite 
suitable to Europeans. The accumulation of cold air is remarkably reduced ^ in the greater 
part of Kashmir by the valleys being mostly wide and open. Also large lake-basins 

‘ Compare p. 32 for details. 

Hea^y snow-faHs, but not of long duration occasionally take place in January and February. 
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are frequent; but only few of tbem have any water in them, and this is very shallow: 
such are the Vuler and Ohunar lakes. The lakes now dry have been emptied by that 
gradual draining effect of erosion which I had occasion to mention in describing the 
environs of Kathnlandu. 

Such open valleys, being more exposed to the action of the sun than the 
bottoms of narrow valleys, have a peculiar power in cutting off the currents of air 
descending from the higher regions of snow and neve, and breaking their local effect. 

' Natives, however, unprotected in draughty huts, and without any substitute for a 
fire-place, except a basin filled with charcoal in their rooms, occasionally suffer from 
cold, but not enough to induce them to erect better habitations, notwithstanding 
their technical abilities in many branches of architecture and manufacture. 

The Panoramic View of Kashmir in the Atlas (Plate 18) was taken from the 
“floating gardens,” about in the centre of the Chunar lake, as the view from this 
point could be considered to include the features here most characteristic; a lovely, 
cultivated country, continuous but moderate elevations, and absence of large groups 
of snowy peaks. 

The scenery varies rapidly, however, as soon as we ascend one of the northern 
ridges in sight, whence we see at once the chains of the western Himalaya, overtopped 
in many a part by an isolated peak of Haiti and Ladak. 

At Mdrri^ the principal station of the outer ranges, the total amount of rain has 
decreased when it is compared with the eastern parts of the Himalaya, but its 
duration is long enough — from the middle of June till the middle — frequently till the 
end — of September. Even in the early part of October M^rri is visited by storms 
with hail or cold heavy showers. 

The trees surrounding the station make it damp, more so than might have 
been expected from the other conditions of its situation. 

But the most important benefit of this place is the easy access to the same, for 
protection from the heat of the Panjab. In the cool season many days with a mean 
little differing from 32° become unpleasant to a European, even if not an invalid.^ 

^ For those who can enjoy a change of station also in the cool season, Eaulpmdi is known as one of the most 
pleasant and healthy. Compare p. 294. 
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In the following table of the extremes I chose 1854, as in the proceeding group. 
The months marked by an asterisk had to be taken from the year 1855. 


Months. 

Min. 

Max. 

Months. 

Min. 

Max. 

January* 

23 

48 

July 

59 

94 

February* 

27 

58 

August 

62 

^80 

March* 

26 

79 

September 

59 

76 

April 

37 

78 

October* 

40 

71 

May 

46 

87 

November 

31 

56 

June 

57 

90 

December 

Ml 

33 

50 


SultXnpue, in Kulu. 

Latitude North. Longitude East Green. Height. 

Sr 57'-8 77“5'-8p 3,948 feet. 

1857. Mahabaj SnsfGH. SB. N. 2^ p.m. The instruments were left there and put up by our brother 
AnoiiPHE: Major Hay, so well known by his labours for the civilisation and exploration of Kulu, 
kindly forwarded me later the Journals to Europe. As a peculiar modification, I may add that I got 
those meteorological journals written in Hindostani, the only case for any of the stations here analysed 
except the various shorter series of corresponding observations executed by our native assistants. 

ScHLASiaiwEiT, “Met. Mscr.,” Tol. 39, Appendix. 


Months. 

1857 

Months. 

1857 

SE. 

4^* P.M. 

Mean 
of the 
month. 

Mean 

Min. 

Mean 

Max. 

Mean 
of the 
moiith. 

May 

55-5 

86-1 

70-8 

September 

63-0 

78-6 

70-8 

June 

61-6 

83-8 

72-7 

October 

45-0 

72-9 

58-9 

July 

68-9 

81-5 

75-2 

November 

37-9 

63-4 

55-6 

August 

1 68-6 

87-7 

78-1 






Mean of the seasons. 
June to Aug. 

75-3 


Sept, to Hov. 
61-8 
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KJ^ngea, in Oliamba. 

Latitude North. Longitude East Green. Height. 

32°5'-2 76° 14' -4$ 2,553 feet. 

i 

1852-5. Leath; Walter; Williams; Harding. For 1853 I had two series, of which I took the mean. 

ScHLAGiKTWEiT, ‘‘Met* Mscr.,” Vol 38. 

Barnes’s “Report on the Kangra Settlement,” Lahore, 1855, contains much ethnographical and 
political information, but no positive data about climate. 


Months. 

1852 

1853 

1854 

General 

mean. 

SR. 

4^^ P. H. 

Mean 
of the 
month. 

SR. 

4’* P. M. 

Mean 
of the 
month. 

SR. 

4'* P.M. 

Mean 
of the 
month. 

January 

41-4 

5G-3 

48-8 

40-2 

51-1 

45-6 

48*7 

56-8 

52-8 

49-7 

February 

49-0 

G5-3 

57-2 

58-0 

Gl-1 

59-5 

46-5 

52-4 

49-5 

55-4 

March 

50-5 

G2-7 

5G-6 

59-4 

74-0 

6G-7 

55-6 

73-2 

64-4 

62-6 

April 

5<).2 

77-9 

68-5 

62-8 

73-7 

68-3 

.... 

.... 

.... 

68-4 

May 

69-6 

84-0 

76-8 

72-3 

86-7 

79-5 

72-5 

88-7 

80-6 

79*0 

June 

75-4 

92-7 

84-1 

83-0 

94-2 

88-6 

78-6 

90-4 

84-5 

85-7 

July 

75-3 

85-2 

80-2 

76-4 

78-2 

77-3 

74-5 

79-5 

77 

78-2 

August 

73-5 

81-8 

77-6 

71-5 

76-5 

74-0 

73*3 

79-6 

76-4 

76-0 

September 

71-3 

83-5 

77-4 

69-5 

78-0 

73-7 

70-5 

77-5 

74-0 

75-0 

October 

GO -8 

81-5 

71-2 

62-6 

74-0 

68-3 

58-6 

67-9 

63-2 

67-6 

November 

53-4 

G9-2 

61-3 

57-5 

65-3 

61-4 

55-7 

62-7 

59-2 

60-6 

December 

43-8 

59-5 

51-6 

52-5 

61-5 ! 

57-0 

49-9 

56-1 

52-5 

53-7 

Year 

for 1852 

: 67-6 

for 1853 

; 68-3 



.... 

67-6 


Isolated months (mean). 1855: Jan. 51 • 5. 
General mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

52-9 

70-0 


67-7 

67-6 
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Dalhotjsie, in Oliamba. 

I 

Latitude Nortli. Longitude East Grreeu. Height. 

32° 32' 76° O' 6,850 feet. 

1860 , June to Oct. Deysdalb. SE.; N.; SS. I took for the mean Va (SE. -h N.). As it might 
be not uninteresting to have an estimate of the mean anual temperature for this new Sanitary 
station, I added for the other months, in brackets, an approximate value, calculated from Simla 
■ and Mkri by comparative reference, of the data before me. 

The considerable decrease of the amount of rain and moisture is to be mentioned here, as it 
is so much in favour of the selection of this place. 


1860. Mean of the month. 

January 

(40) 

July 

75-3 

February .... 

(46) 

August 

70-7 

March 

(52) 

September .... 

65- 6 

April 

(60) 

October 

56-8 

May 

(70) 

November .... 

(54) 

June 

76-2 

December .... 

(45) 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

(43.7) 

! 

(60-6) 

74.1 

i 

(58-8) 

(59.3) 
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KiEDONG-, in Lah.6L 

Latitude North. Longitude East Green. Height. 

32° 33' -8 77° O'- 6 pc 10,242 feet. 

1855, May to October; observations at 9^; N.; SS.; by the missionaries Messrs. Hbxde and Pagel. 
The remaining months I added from isolated observations •which Mani, our assistant, had made 
during the winter 1855-6, at equal heights, for approximatively completing the type of the annual 
variation. 


SCHLAGINTWEIT, “Met. Mscf.,” Yol. 19. 


1855-6. Mean of the months. 

January 

24 

July 

63 

February 

36 

August 

60 

March 

44 

September 

52 

April 

47 

October 

46 

May 

■ 49 

November 

37 

June 

54 

December 

27 


Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Kov. 

Year. 

29-0 

46-6 

59-0 

45-0 

44-9 


IV. 


65 










514 


GEOUP in: k5lU, CniMEA. 


SrieIgee, the Capital of Kashmir. 

Latitude Nortli. Longitude East Green. Heiglit, 

34° 4' -6 74° 48' -5 .5,146 feet. 

1S56. Onr o-wn stay supplied me detailed observations for September, October, and November; t(»r 
the other months the values given below were based on isolated data of parts of our etablisliinonts 
(SR. and 4^r.M:.) and of previous travellers; amongst these latter I name Jaqukmont, Hugei<, 
ViGKE, and CcwsriNGHAM, Mr. Breebton, Political agent at Kashmir in 1856, also materially 
facilitated my collecting, besides the thermometrical data, varied information in connexion with 
climate and periodical phenomena of vegetation. 

ScHLAGHNTWEiT, “ Beob.-Mscr.,” Vol. li>. 


1856. Mean of the months. 


January 

40 

April 

56 

July 

73 

October 

57 

February 

45 

May 

60 

August 

71 

November 

54 

March 

50 

June 

70 

September 

63 

December 

42 , 

1 


Mean of the seasons and of the year. 


Dec. to Fehr, 

March to May. 

Jane to Mg. 

Sept, to Nov. 

Year. 

!■ 

1 42-3 

. — 

55-3 

31-3 

58-0 

5 G • S 
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LAh6l, KA8HM1E, mIbBI, IKF THE HIMALAYA. 

For comparison in reference to sanitary purposes, some words and figures may Tie 
added about southern Europe and the African coast o£- the Mediterranean. As I 
cannot enter here into all the yarieties of climate, I have selected three stations only, 
differing in latitude and longitude, to show the temperature. 


Southern Europe and northern coast of Africa. 


G eographical co- ordinates. 


Latitude North. 
Montpellier 43° 36' 

Rome 41° 54' 

Algiers 36° 47' 


Longitude East Green. Height: 
3° 53' 106 feet. 

12° 25' 170 „ 

3° 3' L.a.L.S. 


Mean of the months, seasons, and year. 


Montlis. 

Montpellier. 

Rome. 

Algiers. 

Months- 

Montpellier. 

Rome. 

Algiers. 

January 

42-1 

45-0 

52-9 

July 

78-4 

75-9 

75-2 

February 

44-8 

47-3 

54 . 7 

August 

77-0 

75-7 

75-4 

Mardi 

48-9 

51-6 

56-1 

September 

70-3 

70-0 

73-2 

April 

57-4 

57-9 

59-0 

October 

61-9 

64-9 

68-6 

May 

64-4 

65-3 

66-0 

November 

50-5 

53-4 

61-9 

June 

72-5 

71-2 

71-6 

December 

45.9 

47-8 

55-4 

Seasons. 




Seasons. 




Dec. to Febr. 

44-3 

46-7 

54-0 

June to Aug. 

76-0 

74-3 

74-1 

March to May 

56-9 

58-3 

60-4 

Sept, to Nov. 

60-9 

62-8 

67-9 





Year 

59-5' 

60-5 

64-1 


Nice and Mentone (the latter recently favoured so much by medical advisers as 
being the less rough of the two); Madeira, as mild and moist; Pau, in Prance; 
Palermo in Sicily; might be added as the stations most frequented in winter. 

Kashmir is less hot throughout, and in winter only two degrees cooler than the 
south of France. 




516 GEOUPIir: Ki5lU, CSiMBA, LAh6l, KASHmIr, MARRI, in the HIMALAYA. 

MIrri, in M^rri. 

Latitude North.** Longitude East Green. Height. 

3S° 51'-0 73° 22'- 7 p 6,963 feet. 

1852, 4, 5, 6. Ejglis; Jeehson; Tnoicpsoiir; Moss. SB.; 10; 4; 10. For a part of 1854 I had two 
series independent of each other, of which I took the mean. 

ScmAGmrraiT, “Met Mscr.,” Vol. 38. 

For various and valuable local details see Goedoit, “Topography of Mueree,” Jour. As. Soc. 
Bengal, 1854, p. 461. 



1B52 

1854 

A 

1855 

1856 

General mean. 

Months. 

sn. ^ 

P.M. 

Mean 
of the 
month. 

SR. 

4^* P.M. 

Mean 
of the 
month. 

SR. 

4^ P.M. 

Mean 
of the 
month. 

SR. 

4*^ P.M. 

Mean 
of the 
month. 

Jan. 

....1 

.... 1 



.... 

. . . 


33-9 

37-9 

35- 

9 

36-7 

43-2 

40 


37-9 

Febr. 

.... 

.... 

— 


— 


• 

40-9 

53-7 

47- 

3 

36-7 

46-2 

41- 

4 

44-4 

March 


.... 

— 

— 

— 



38-3 

.54-8 

46' 

6 

46-0 

63-0 

54- 

5 

50-6 

April 

49-4 

56-6 

53 

49-0 

57-5 

53 

2 

44-9 

64-7 

54 


56-9 

66-6 

61- 

8 

55-7 

May 

56-0 

61-1 

58-5 

54-5 

68-0 

61 

3 

55-5 

73-7 

64 


61-2 

76-1 

68- 

6 

63-3 

June 

65-0 

71-1 

68 

64-9 

78-9 

71 

9 

69-8 

77-6 

73 


64-9 

76-5 

70- 

7 

71-1 

July 

64-9 

70-0 

67*5 

60.2 

70-0 

65 

1 

67.3 

71-6 

69 


63-4 

73-9 

68 

7 

67-7 

Aug. 

63-0 

65-0 

64 

69-6 

75-8 

72 

7 

.... 

.... 


• 

63-2 

70-0 

67 

1 

65-9 

Sept. 

61-0 

65-0 

63 

61-5 

67-0 

64 

2 

69-5 

73-9 

71 


63-0 

75-3 

69 

2 

67-7 

Oct. 

55-0 

66-0 

60-5 

.... 

.... 



55-9 

64-6 

60 

2 

54-0 

65-7 

59 

9 

60-2 

Nov. 

.... 

— 

.... 

43-5 

47-6 

45 

• 6 

44-3 

62-8 

53 

6 

.... 

.... 

. • 


49-6 

Dec. 

.... 

.... 

.... 

38-4 

44-1 

41 

*3 

42-5 

48-0 

45 

2 

.... 

.... 


- 

43-2 

Tear 



.... 








• 





56-4 


General mean of the seasons and of the year. 


Dec. to Dehr. 

March to May. 

June to Aug. 

Sept, to Not. 

Year. 

. 

41-8 

56-5 

GO 

59-2 

56-4 




GROUP IV: TIBET AND TURKISTAN. 


Kanam; Spiti; Leh; Eastern Environs of Lad&k. — Skdrdo.— Biishia; Y&,rkand. 


In passing now from the meteorological analysis of the south side of the Himalaya 
to that of Tibet, a region of excessive dryness presents itself. 

The want of atmospheric moisture, of rain and springs, also considerably limits 
the number of population in every part of Tibet; as we approach the crests of 
the Karakorum and Kuenliien, to the North, the country becomes absolutely 
deserted. The temperature, notwithstanding the great elevation of the ground, is 
warmer in Tibet than might be expected, such localities excepted where the form 
of the ground favours the accumulation of currents of cold air descending from 
the high regions; the scarcity of clouds, in a great measure the quantity of naked 
rock and soil exposed to the action of the sun, and, as we shall see in the con- 
cluding comparative considerations, not less the great extent of elevated ground all 
round, are causes which here operate to reduce the rapidity of the decrease of tem- 
perature with height. 

i 

The climate of Eastern Tibet, from the information we could obtain from caravans 
and traders in Assam, Bhutan, Gnarikhorsum, may be considered to differ but little, 
in reference to temperature, from BMti, being nearly as dry, however, as Ladak. In- 
dependent of the materials collected in the mountainous regions, the connection 
already of the isothermal lines for the year in the Panjab with those in Assam showed 
(Meteorology, Plate 2) that from conditions of a more general nature a sinking of the lines 
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of akiut 4 degrees of latitude takes place withiu the longitude from 70° East tu 9 a . 
TMs, too, confirms the supposition that the temperature round Lhassa cannot difter much 
from thai^ at eijual height, near Skardo. The previous researches made by CamcbeiUj, 
Hougsor, and Hooker, gaTe me reason to expect the same. Hue and Gabet,^ notwith- 
standing the bold travels they had made, brought home no observations and altogether 
not many positive details. When near Lhassa, in March, they found the rivers free from 
ioe. Snow is said to fall as low as Lhassa^ every winter, but it never bocom(‘s 
though the winter months are the period of the year to which the atmospheric preci- 
pitation is chiefiy limited. Hail is not nnfrequent in summer. 

The Missions eirangeres de Paris continue full of ardent zeal in their endeavours 
to propagate the Christian faith in Tibet along a line directed to the very centre of 
Buddhism 

In 1854 Eenou etablished a missionary settlement in Bonga, a narrow valley iu 
the district of Tsarong, drained hy an affiuent on the left side of the Dibong. It is 
reported to be ten days’ march distant from Assam, three days’ marcli from Ymuin (the 
Chinese province to the east), and ten days’ march from Mangan (the Kiang-ka of 
the Chinese). Prom these data we deduce the position of Bonga ^ to be Lat. M. 28° 30'; 
Long. E. &r. 96 20 ; height about 8000 feet. It is very much to be regretted that 
though 11 years in Tibet, they had not even one thermometer.* 

Tibetan priests, when I asked them about the physical instruments mentioned in 
Csoma’s dictionary, told me they were well aware of their use at Lhassa. They 
si>oke of a Tang doi clad, a cold and heat measure, or thermometer; YdngcJd chad, 
a lightness and heaviness measure, verbally described to be connected with atmospheric 
f)r«suie, not a balance. Also a Kameheri chad, or dryness and moisture measure, an 
hygrometer, was mentioned as being in use; oue of these I got shown me at Hemis, and 


Hlc and OABEr, “Souvenir d’un voyage dans laTartarie le ot io ni.' n x i . 

1846,” Tola. I. and U, 1853. ’ ^ 

„l v^etatiL are deiled. pl'^omena 

‘ Se I « ofT“T: “>• 

b«e eonfcn«d, Hte .ed SeiB, were Are kte.t rto mLalT 

October at the JimiOTs draneeres at Paris state t},«f i it. -The news which arrived, 

.W.cta ,de p.rt ot lie Chiee,.. S„ mUei^erie.’ .enl oTtadTe™ ^ 

III tieir last letter. stopped in their journey, as they relate 
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found it to be a plain vegetable fibre occasionally changing its form when a great alter- 
ation had taken place ; tout oomme chez nous, not a very long time ago. The instruments 
used as thermometers or barometers I did not get sufficiently described to form 
any idea of the principles employed.^ 

Tor Central and Western Tibet we have somewhat more positive information; the works 
of earlier travellers already contain various numerical data, considerably increased by 
the more recent works of Cunningham, Steachey and Thomson.^ Our own observ- 
ations include jiarts of the year 1855 for Gnarikhorsmn, 1856 and 1857 for Western 
Tibet, Balti, and the regions adjoining, following the Karakorum and Kuenluen to the 
north, as far as Kashgar.® 

Here, as in the preceeding groups, I had to limit myself to observations continued 
for some time, a traveller’s diary registers, when en route, being too variable with 
time and locality for general conclusions. Isolated observations we made are found 
in Yol. II., in connection with the determinations of heights. 

As a type for Tibetan climate (varying but with height) Leh may be chosen for 
description. The rarefaction of the atmosphere produces in reference to temperature, 
as shown in the numerical tables following, a great daily range; also within the yearly 
period the variation is considerable. 

In winter the perfect clearness of the sky for weeks is felt as heavily by the 
cold it produces every night as the want of firewood. Snow is the rule every winter 
all over the crests, but it is not quite regular for situations as low as that of Leh; 
a dry winter is feared most by the inhabitants on account of its deleterious effects 
upon their few fruit-trees. Atmospheric precipitation being still more rare in 

, 1 The words given above are spelled phonetically, such as I heard them; the linguistic elements of the com- 

ponent parts, in conformity with the meanings, are the following. 

Grang cold; dro warm; ’e sign of the genitive case; tihad^ a measure. 

Yang light; hchi heavy; sign of the genitive case; 

slca 7 n dry; gsJier moist; gyi sign of the genitive case. 

In reference to the diversity between Tibetan speaking and spelling, see Emil Schlagintweit, ^‘Buddhism in 
Tibet,’’ pp. 65, 82, 184, and “Konige von Tibet,” Abhandlungen der K. Bayer. Acad, der Wissensch., Bd. 10, Abth. 3, 
p. 794. 

The works containing meteorological observations are enumerated in the Tables of Literature, p, 22 and 26. 

^ Capt. Montgomery, of the Great Trigonometrical Survey, had proposed to send natives beyond the Karako- 
rum to explore the country, and the enumeration of the instruments and orders they had received is contained in 
Joiirn. As Soc. Bengal, 1863, p. 175. Ko further communications about it have become known to me as yet. 
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summer, a year may occasionally pass mth not so much as an inch of it in any 
form. ‘ Cloudy days are somewhat more freq^uent in winter than in the other seasons. 

As absolute extremes of temperature at heights and in situations like those of Leh, a, 
yyiinirrmnn some degrees below 0° Tahr. is to be expected, according to STnACHpjY, in 
winter. The coldest temperature he had himself obserxed “was -[- 2°Fahr.; hut as this 
was at 9 V 2 A.M. (10th of February, 1848), and the exposure of the instrument by no 
means perfect, it cannot be taken as the true external minimum; the weather, however, 
about that time was much colder than the average of the winter.” 

A n the winter, from December to February, the frost lasts in the shade tlirough- 
out the day. 

In Spring the upper strata of the soil rapidly thaw, but the tenixiorature of the 
ground down to some depth, being cooled so much during winter, without a sufficient 
protecting snow-cover, remains so low that it materially limits the develox)ment 
of the vegetation. The mean of March in heights of 12,000 does not rise much, 
above 32° Fahr., in April and May the approach of summer is felt the more 
powerfully. 

The town of Leh, although 11,532 feet high, is situated so that it is well ]>rotected 
by surrounding spurs against south-easterly and northerly winds, with its face fully 
open to the south, as shown in my view, Plate IX. of the Atlas; the local conditions 
therefore rather must contribute to make the climate milder than the average in cor- 
responding heights, and this is chiefly observed in the periodic phenomena of vegetation 
in spring. 


In Summer the want of shade is equally felt by the position of the sun in tlio 
middle of the day, when compared with the Alpine regions of Europe, as by the 
want of clouds and of a protecting cover of vegetation, such very large surfaces of 
naked soil being exposed to the unbroken action of the solar rays. At heights of 
9,000 to 11,000 feet extremes of somewhat above 80° Fahr. in the shade may 
be observed, even where lateral radiation is carehiUy excluded. Precaution in 
this regard, and the use of the thermometer in peripheric motion for testing 
the place chosen for the instruments in a camp, may be said to be the more 


1 

2 


AUottt^the freezHig of lakes aM rivers remarks, also referring to Uke-Kueriluen, follow p. 526. 
“Physical Geography of Western Tibet,” p. 59. . ■. ' ■ 
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important in Tibet on account of the difficulty in finding protection by means of the 
neighbouring objects. 

Also the rainy season of the plains and the outer ranges of the Himalayan chains 
is indicated occasionally, but for isolated days only, by a sudden appearance of clouds 
or by a soft hazy tint of the sky. Both are exceptional. "Whien I was camping on 
the shores of the Tsomognalari I first caught sight of a greater number of clouds in 
Tibet, which I failed not carefully to copy, as something unusual.^ Also the pale sky 
in Adolphe’s Panorama of the JKustdgh Glacier (Plate 1 0) must be quoted here as analogous, 
though differing in tint and form. Even rain falls occasionally in summer and then 
the more snow along the peaks and crests; in 1856 we had a drizzling rain at Leh 
from the 25th to the 28th of July, but the height of the clouds then still exceeded 
17,000 feet; another rainfall occurred the 23rd of September. 

Much more frequent it was to see the hygrometric instruments indicate a minimum 
little differing from absolute want of moisture, such as has since been found again 
in some of the excessive heights recently reached in balloon ascents. 

The winds, also in summer, have lost the regularity of the Indian monsuns; the 
direction somewhat approaches a predominant type, varying with the seasons but they 
show nothing like constant intensity, days of perfect calm being frequently followed 
by weeks of storms; the power of the wind may then become even greater here than 
ill the plains. 

Also the uninterrupted action of the sun upon the soil has a peculiar effect upon 
the circulation of the air; it produces many local currents of great power; partly in 
the form of ascending or descending winds following the valleys, more frequently in 
tlie form of narrow columns of whirlwind carrying up sand and dust to a con- 
siderable height. I may also mention here a singular rustling frequently heard at great 
heights during the hottest period. It is well known to the natives under the name 
of the Gegf they consider it quite unconnected with wind, as indeed it is heard only 
at times of perfect calm; but when watching the ground® a simultaneous motion in the 


‘ Details about the direction follow in VoL V. 

“ evil spirit, diabolic being. 

A telescope, two glasses being taken out to make it inverting, but allowing one at the same time to look at 
objects at a very small distance, best facilitated iny semig the mechanical action. 


IV. 


06 
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pigmy YegGtation at thsse highBst placGS of grass aiid strabs, and even in the grains 
of sand, could be observed as distinctly coinciding with the acoustic impression. This 
Ge^j too, like the larger whirlwinds, is easily observed to pass over the ground in 
a solitary spiral motion, with narrow limits to the breadth of its path. 

Tor the temperature of Autumn it is to be pointed out how warm September is 
when compared to Alpine stations of Europe. In Tibet it appears scarcely to 
differ from the mean value of June : in Europe September is about eq^ual to the mean 
temperature only of May, frequently cooler still. Also in October and November, 
notwithstanding the temperature having become already very low, the passes over 
into Turkistan — not those over the Himalaya —are open all the season. Some can 
be passed even aU the winter.^ 

Towards the end of autumn fogs (Jang^ in Tibetan) occasionally appear ; our own 
registers contain them only once for the valley of the Indus, in September 1856; at 
greater heights a cloud— a fog for the traveller passing through it — is less exceptional, 
being fixed there to the shady sides of the passes and peaks. Others are seen resting 
over the salt-water lakes where the water has not yet cooled down enough to cor- 
respond to the surrounding atmosphere. The Tibetans call these Tsolang,^ lake 
vapours, and described them to me as not unfrequent; when I was along the lakes 
early in summer, I did not see any. 

In Bdlti, as we shall see when the curvature of the isothermal lines is 
analysed, the climate is less warm than in the central parts of Tibet at equal 
elevation'., but the absolute temperature is warmer, as the elevation of most of the valleys 
is less great. The moisture considerably increases here the farther we p)roceed to 
the west. 

The varialilitg of climate, as detailed above,® is much smaller in India than we 
are accustomed to expect it from Europe. In the outer ranges of the Ilimdlaya it is not 
very great either; in the central and northern parts of Sigh Asia the variability in- 
creases somewhat; but from observations and travelling experience, as well as from the 
data we obtained from the inhabitants concerning the periodical phenomena of vegetation, 

^ Compare the remarlcs about snowline and temperature at the conelusion of this volume. 

^ m ts’lio rlang^ (w ts’ho = lake; r lang^ = stearOj rising vapour). 

^ See p. 23 of this volume. 
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such as germination, flourishing, ' and ripening, it appeared from the Tibetan rules of 
agriculture that the ■variability is much smaller in Tibet than in Europe : the changes 
are neither so great nor so sudden. 

In the Alps and all along their borders a few thunder-storms are enough to cause 
at once a great depression of temperature for days; and, in consequence of alterations 
of a somewhat general nature, a whole month may be materially changed. In Tibet, and 
as far north as Khotan, nothing of this kind could be traced in summer; also autumn 
remains very constant; only in spring the occasional fall of snow may cause some 
irregular modification of weather and temperature.^ 

The sanitary conditions of Tibet had to be judged from the state of health 
of the natives, who appeared to suffer principally from the roughness, and from cold 
and wind at certain heights, but much less from the extreme dryness. Their heavy 
and comparatively indigestible food has a decided constipating efiect upon the bowels. ^ 
Inflammation of an acute character is not unfrequent, but it rather affects the stomach 
and the bowels, occasionally the throat, not often the lungs. Ohronic complaints of 
the lungs I could trace nowhere amongst the Tibetans, as little as intermittent fever; but 
it might be difficult to decide in which cases of pulmonary complaints already existing, 
the conditions of the country might be favourable, the change of pressure being so 
very great, though the temperature would be at least as good as that of St. Maurice 
and similar Swiss sanitary stations in summer. The effects of height we felt, together 
with our companions, up to heights of 22,000 feet, have been detailed already in the 
general hypsometrical tableau of the second volume, where we had to point out as a 
novelty the manner in which the stomach was affected thereby. This latter effect was, 
besides, materially increased when the wind blew; in balloon ascents this modification 
was never remarked, and indeed it had little chance of being felt, since, when the wind 
blows, the very progressive motion of the balloon must nearly counterbalance its effect 
upon the traveller. 

In the British Association of 1863 Mr. Glaisher gave some account of the 

^ MooecroeTj Yol. I., p. 308, mentions a heavy snowfall having taken place at Leh as late as end of May, the 
snowy cover remaining from May 28th to June 2nd. 

Laxaiitia were the medecines we had most frequently to apply, and the first year our stores had hut too soon 
disappeared. Our native doctor, HABidsHEii, assured us that instances of absolute constipation of the bowels, lasting 
ten to twelve, or even fourteen days, were not unfrequent. In such cases the outward appearance of the patients 
denoted uneasiness bordering on nielancholical despair, but there were no decided marks in complexion or habitus. 

66 '^ 
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changes in colour that he and Mr. Coxwell experienced in ascending, and remarked 
that they could then go a mile higher without turning quite so blue as before.^ Prof. 
Owen considered it the result of gradual adaptation in consequence of repeated ascents, 
notwithstanding the intervals between the different ascents: those on the plains did 
not make so large a use of their breathing apparatus as those who lived in great 
altitudes: hence more cells occupied by mucus would be taken up and opened to free 
intercourse and play. The ascent of a mountain being a change of pressure so much 
slower than that of the rising of a balloon may be the cause that we never had an 
opportunity of observing this change of colour. 

The number of inhabitants in Tibet is remarkably small, and a curious modi- 
ffcation it is, remarked by every traveller, that the number of men is decidedly 
greater than that of women. I could not judge how far the v’retched condition of 
most of the native habitations, combined with undue exposure to the injuries of 
climate, may have a share in reducing the population by increasing the mortality of 
children; at all events, with the present Tibetans even the number of births also is 
comparatively small. . 

As a further modification, complicating the difficult researches about the causes of 
cretinism and the frequency of goitres, I must draw attention to the fact, that also in the 
highest habitations of Tibet we found many cases of it; but they are still more frequent 
amongst the various tribes inhabiting the loot of the Himalaya. With Major Holmes, 
at Sigauli, who liberally applied medical assistance by iodine ointments,^ I saw groups 
of hundreds of these wretched creatures arriving from the wildest districts durino- 
the cool season. And nevertheless no region of the globe could differ more than Tibet 
from the Himalayan tarai, in temperature, pressure, moisture, conditions of food and 
soil, not -less than in reference to the ethnological types 'of their inhabitants. 

The climate to the north of the Karakorilm chain was found to change 
rapidly when the crest had been passed. I was not less surprised by this when first 
descending its northern side than by the unexpected discovery that it was this chain 
and not the Kuenliien — which forms the watershed between Central Asia and India, 

1 Anthropological Review, I, 4, p. 414. 

2 In the hot season, and easily, too, if oidine ointment is applied without the necessary precaution, congestion.s, 
even ending in deformities of the lieax't, are caused. 
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the mightiest of our globe. To complete here the geographical definition as far as it 
may be of interest for the meteorological conditions, I must add that the Kuenluen 
chain only branches off from the Karakorum to the east of the Yarkand^ road in an 
east- westerly direction, and that the crest of the Karakorum runs here from north- 
west to south-east, nearly parallel to the Himalaya. As was to be expected, the modi- 
fications of moisture and local atmospheric currents show a decided connection with 
these topographical forms. 


To the north the Kuenluen is followed again by a region the greater part of 
which is a desert already at its very foot and still more completely so in the direction 
of Lake Lop.^ Hut, nevertheless, along the northern borders of High Asia an 
increase of moisture is felt when we approach the limits of the mountainous region; 
and already in the plateau-sliaped highlands separating the Kuenliien from the chain 
of the Karakorum the moisture sensildy inm-easeH towards the north. 


As sliown in the View of the Kutfc Ktol Salt-lake (Plato 13), the sky has the 
dark but fresh tiiit of the Alpine rc^gions of Kurope, though the sand of the desert, 
covering and smootliing the rough slo])os of the rocks, shows at tins same time tlie 
neighbourhood of CJentral Asia; on many another day wo remarked, in those regions too, 
the yellowish tint of the dry liaxo as wo see, it in the horiison of the View of Lek 
(Plato 9), and in a soniowhat different form, in the broken brilliancy of the sky in 
the View of the Tsomoriri SaU-lahe (I’late 27). 

Also my pa.nora.ma of The K'uenlaen, from Smngdf in the Karakush Valley (Pla.to 20), 
can 1)6 mentioned iiore in reforencT'. to meteorologicid details. In these broad flat valleys 
westerly winds carry up hea,vy clouds a.n<l fogs for days; we had rain and snow 
several times at the end of August; but a sky like the one bofort) us, brilliant and nearly 
cloudless, is moi-e frequent in suininor. The mornings then are nearly of a dead 
calm, followed, from 4’* to G'' imvi., by a iiT^sh lireezo descending irom the neve regions 
into tlie valley. 

When, a low days later, August 22iul 185G, we crossed into Klnitan by tlicj 

r 

Hlclii Davan, 17,37!) I'eet, the weatlier liad changed; we were overtaken by heavy fog 


' 'I'lio ordinary route of tlic carav.'ins and travoUorfl following the Ydrknnd river has no fjccondary chain to 
cross, as wo had, in procooding to the province of Khotan. 

For the climate of regions sonn-what analogous in various points I may refer to the comnumications of Prof. 
Kamtz, “TJeber das Klima der siidrusHisehen Sksppen.” Ocsogr. («C8. St, I’etersbui-g, Gth. Oct. ISCiS, 



526 


GEOUP IV : 


soon after having passed the crest; sleet, rain, and finally a violent snowstorm, followed: 
and so the difficulty of the descent over a slope quite unknown to even our native 
companions was not a little increased. In the night from the 22nd to 23rd of 
Aug. the thermometer had sunk to 11*5° Fahr. Without tent, food, or fire, we had 
to pass the night; there were only four of our wretched horses in a condition to 
allow of our venturing to take them with us, and two of them we lost the same 
night from cold.^ 

On the northern slope of the Kuenluen the periodical descending current is no 
more felt; northerly and north-westerly winds predominate; the southerly winds of Central 
Ladak and Kanaur are perfectly unknown here. Light showers are frequent in this 
zone from 7,000 to 10,000 feet; but the total amount of precipitation seems not to 
exceed 12 to 15 inches. In winter, we were told, snow is variable and irregular in 
quantity not unlike that of our Alps, but always easily fordable up to heights of 
6,000 feet. We did not see any sledges with the natives; occasionally some days of 
exceptional intense cold, with easterly gales, make them suffer very much. 


Formation of ice on lakes and rivers.' 


For Tibet, and the chains of the Karakorum and Kuenluen, the periodic formation 
of ice on lakes and rivers also deserved special inquiry ; the snow-line, and its 

variation in the different seasons, shall be analysed in the general comparison for all 
High Asia. 

The freezing of lakes is here met with for the first time to the north of the 
equator. The lakes are, according to the reports of the natives, regularly frozen every 
winter. This must surprise us, if we consider that many of them — amongst the larger 
ones the Tsomoriri ^have a specific gravity approaching that of sea- water.® 

For the purpose of studying the physical and geological details of these lakes—objects 
highly exceptional in every regard-I arranged my journey from Spiti up to Leh so as to 
leave the route of the traders, but to touch, the principal lakes. For the present 


1 A prelimiB,ary account was given to government from Lela, dated Sept. 26tb, 1856-the 8th of our “Keports;” 
ri was reprinted in the Journal of the As. Soc. of Bengal. Descriptive details about topography and scenery will 
be found m Vol. IX. of the “Results.” For the detail of the Itinerary see Vol I p 26 

^ A diagram showing the heights and geographical position of the principal lakes of western Tibet, 14 in 
number, is given in plate VI. of the “Panoramic profiles.” 
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it may suffice to point out the fact,^ that their congelation is favoured by their not 
being deep; when soundings were made from a raft of poles and inflated goatskins, 
I found only now and then 120 to 140 feet. But, again, the freezing must be somewhat 
delayed by the circumstance that the water, even of those which were least saltish, 
had its maximum of density not as fresh water (at about 39° Bahr.), but a degree or two 
below 32° Bahr., and coinciding with the freezing point, the latter being lower when 

l" 

the water was more saltish.^ 

The ice-cover of the lakes can be passed all the winter, and frequently even late in 
spring. In one instance, in the basin of the Aksae Chin, in Turkistan, I saw, in 
August 1856, a flat level coat of ice some feet thick resting upon the ground; the 
edges had somewhat shrunk by melting, but at the time no water was found 
under the ice; what had been there before must have had an outlet under the ice, 
a fresh congelation not having taken place, as was shown by the ground. In years 
when warmer summers coincided with winters somewhat less cold, Mohammad Amin, 
the Turki headman of our caravan, “who knew all about the x)lace” except its height, 
had seen it filled with water. 

In the panorama of Aktagh we have also a view of the situation of this lacustrine 
basin; the level of the ice we found to be 1,142 feet below the Kissilkorum pass, and 
16,620 ft. above the level of the sea.^ 

The rivers, the very largest excejited, are frozen all the winter, even as low down as 
8,000 feet. The smaller affluents, in their steej) descent from the fields of snow, are 
stopped the first, but a good sunshine frequently follows the earliest formation of ice 
for weeks, and a reiterated change between water overflowing the ice and the form- 
ation of new glacial strata then x)roduce8 here masses of ice in the forms of 
cascades of surprizing dimensions when comj)ared to the modest size of the rivulet 
in summer; in sheltered places, even late in spring, lumps, not unlike a con- 
glomerate of transparent stalactites, are found. 

^ For detail of the analysis and experiments shall be given in YoL V. 

^ I constructed for this purpose before my departure a little voluminometer (given later on the plate of the 
Atlas illustrating some of our instruments) which allowed of one’s observing the alterations in temperature simulta- 
neously with those of the volume. 

3 Latitude North SS® 52'; Long. East Green. 77« 51';, the outlines of the panorama are contained in Plate VII. 

of the Panoramic Profiles, Fig. 16. 

^ Where, as at great heights, such columns are occasionally found still in summer, they are of great 
fragility; when touched they fall to pieces, all ice exposed for some time to the changes of atmospheric temperatuie 
becoming decomposed into granular fragments. For details see “Phys. Geogr. of the Alps,” Vol. L, Chap. 1. 
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The larger rivers, the Indus, SMej, Shayok, carry down a quantity of drifting 
ice, but, from the velocity of their currents, the formation of a permanent cover remains 
limited to the upper part of their course. 

When crossing high passes, where generally the last camp is put up as near as 
possible to the crest for the purpose of facilitating the final passage on the following 
morning, it is quite regularly observed that in heights above 16,500 feet the dripping 
of the rivulets descending from the neighbouring snow-fields is followed by dead silence 
as soon as, in the later part of the afternoon, the direct rays of the sun are intercepted by 
the neighbouring mountains; even in July and August care had to be taken at such 
places not to be too late in collecting the quantity of water necessary for the camp. 

The plates thus far published in the Atlas from the regions to the north of the 
Himalaya can be arranged in the following groups according to the objects they 
show: — 

UlustraUons of tojpographical character. The capital of Ladak and its environs 
(Plate 9); the valley of Yarkand, to the north of the Karakorum Pass (Plate 17); the 
chain of the Kuenluen from the halting station Sumgal, at its southern foot (Plate 29). 

Plates of the Salt-lakes, comprising already all the views I had occasion to take; 
they are: Tsomoriri, in Spiti (Plate 27); Tso dam, in Ladak (Plate 4); Tsomagnalari, 
in Pankong (Plate 28); Tso Mitbal, in Pangkong (Plated); Kiuk Ki6l, in Turkistan 
(Plate 13). 

Neves above the Snow-line we see in Plate 9, from the environs of the Sasser 
Pass: Plate 10 represents the Mustagh dlacier and its snowfields. 

Plate 12, the interior of Mangnang, and Plate 16, the Monastery at Hemis, are 
. objects of architecture in connexion with Buddhist worship. 

Por some of the plates not yet executed in oil-colour print, the geographical 
details are found in outline in the “Panoramic Profiles” of the Atlas, 
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KInam, monastery in Kanaur. 


Ijatitude North. 
32° 


Longitude East Green. 
781/2 ° 


Height. 
9,296 feet. 


These observations, made by Csoma de Kobos for two years, were first communicated in Ctriir- 
ninoiiam’s “Ladak,” p. 184 (without yeai'). The years I found in Csoma’s works to be 1827-28. 


1827-28. Moan of the month. 


January 

34 

May 

59-8 

September 

63-9 

February 

36 

June 

GG-3 

October 

56-2 

March 

40-5 

July 

69-2 

November 

43-9 

April 

49-9 

August 

67-7 

December 

37-3 


Mean of the seasons and of the year. 


Dee. to Fcbr. 

March to May, 

June to Aug. 

Sept, to Nov. 

Year. 

35-8 

50-1 

1 G7-7 

84-8 

52-1 


IV. 


67 
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SpfTi Valley, in Western Tibet. 

Latitude North. Longitude East Green. Height. 

32° 10' 78° 13,000 feet. 

1846. Ctonikgham:, “Ladak,” p. 182, gives mean values for the whole year, based upon observations 
made by himself and his brother. The following table contains the “means,” the mode of their 
calculation is not detailed. 


1846. Mean of the month. 


January 

19-2 

May 

49-0 

September 

55-5 

February 

18-7 

June 

59-5 

October 

40-1 

March 

24-5 

July 

63-6 

November 

22-8 

April 

40-9 

August 

58-6 

December 

14-3 


Mean of the seasons and of the year. 


Dec. to Tebr. 

March to May. 

June to Aug. 

Sept to Nov. 

Year. 

17-4 

38-1 

60-6 

39-5 

39-4 


Leh, the capital of Ladak. 

Latitude North. Longitude East Green. Height. 

34° 8' .3 77°14'-6|:i 11,532 feet. 

1847, Sept, and Oct. Cunningham, “Ladak,” p. 183. 

1848-9. Capt. Henet Steachey, “Physical Geography of Western Tibet,” 1854. The description of 
the climate of Leh, pp. 58 to 61, contains various precious data, especially for the cold season; ^ 
but no monthly means are completely put together. 

1856, from May to September. The observations in the observatory we had put up were continued 
during our journey to Turkistan by our native doctor, Hakki'shen; in July, August, and 
September® the observations showing the hourly variation were made for the 24 hours. Tor the 
months May and J une, before our arrival, the observations by our establishments in the environs of 
Leh (and at the same or nearly eq^ual heights) had to be used for deducing the mean. For the 


* See p. 520. 

^ Compare also Vol. II., pp. 56-60. 





xfBET AND TUEKIStIn. 


531 


months November to April I calculated the respective values by analogy from the Kana m 
curve. ScmAGiNTWEiT, “Beolb.-Mscr.,” Vol. 19. 

A. Variation of temperature in the daily period. 


185(>. 

Hours. 

July. 

August 

September. 

TTnnrn 

July. 

August, 

September. 



(16 days) 

(27 days) 

(20 days) 



(16 days) 

(27 days) 

(20 days) 

Midnight 

62 

8 

Cl-5 

55-0 


75-9 

73-0 

61-0 


A.M. 

61 

2 

61.3 

54-3 

■B 


76*5 

73-4 

69-8 

2 


60 

3 

60-9 

52-9 

2 

5? 

79*3 

74-3 

62-6 

3 

77 

59 

0 

59-9 

51*6 

3 

5^ 

77-4 

74-3 

04-0 

4 

77 

57 

9 

58-3 

50-0 

4 

« 

76-6 

73-0 

02-8 

5 

77 

50 

3 

57-4 

50-5 

5 

5? 

73-2 

71-2 

61-5 

6 

77 

56 

8 

57-7 

49-1 

G 

77 

70-2 

69.3 

58-1. 

7 

77 

59 

5 

GO-l 

51-3 

7 

77 

68-2 

09-1 

58-8 

8 


63 

1 

63-1 

52-9 

8 

77 

65-7 

04.6 

57.4 

9 

77 

07 

1 

67-3 

55-2 

9 

77 

04-9 

04. 4 

50-8 

10 

77 

69 

4 

68-2 

57-2 

10 

77 

63-9 

60-3 

5(M 

11 

77 

72 

1 

70-0 

59-2 

11 

37 

63-3 

61-9 

55-9 

^ 


jtf. Mean of the months. 


1856, Mean of tbe month. 

January 


April 

44 

July 

06. 4 

October 

40 

Februai’y 


May 

50-1 

August 

65.2 

November 

34 

March 

30 

June 

56.2 

September 

SO-O 

December 

21 


Isolated months. 1847: Sept. 57‘, Oct. 39. Means: Sept. 5G'5; Oct. 39'5. 
Mean of the seasons and of the year. 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

22-3 

43.4 

62-6 

43.3 

42-9 
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From Julj 4th to Gtk a temporarj station was put up on the shore of the river 
Indus, about two miles from the town. The temperature differed very little (greater 
was the difference of moisture). The height of the shore of the river was but 
10,732 feet, therefore 800 feet below the town of Leh; and already here descending 
currents along the river, as we find them more distinct still in Balti, could be traced. 

( 67*8° Fahr. ,on the river 

The mean of SR. and 4’’ p.m. was : July, 4th to 9th, = xti 

I 62*9° Fahr. at Leh. 

Eastern Environs of Ladak. 

For the month of June 1856 my observations enable me to add the following 


approximated means for 

comparison with Leh. 


SR. 

4'^ P.M. 

Mean. 

Junction of the LfNGri and Toni-ju in Spiti 


63-6 

77-3 

70-4 

Latitude North. 

Longitude East Green. 

Height. 




32° 9' 

78° 12' 

11,316 feet. 

SR. 

4 }^ P.M. 

Mean’. 

Mud, in Spiti . . . 

Latitude North. 
,33° 51' -6 

Longitude East Green. 
78° l'-3|3 

Height. 
12,421 feet. 

42-0 

05-3 

4'' I'.M. 

53-6 

SR. 

Mean. 

Tsomoeiei Salt-lake, in Rupclm 


36-4 

63 ■ 2 

49-8 

Latitude North. 

Longitude East Green. 

Height. 




32° 45' -4 

78° 16'-6 

15,130 feet. 





SicARDO, the capital of Balti. 

Latitude North. Longitude East Green. Height. 

35° 20'- 2 75°44'-0j3: 7,255 feet. 

1856. Compiled from the observations of Adoluhe and his establishment in Shardo and its environs. 

Means based as usual upon 

2 ScHLAGiNTWEiT, ^‘Beob.-Mscr.,’’ VoL 11). 


1850. Mean of the month. 


January . 

32 

April . . . 

51 

July . . . 

69 

October. . 

Fehriiary . 

39 

May . . . 

58 

August . . 

68 

November 

March . . 

45 

June . . . 

66 

September 

59 

Eecember 


MeRn of the seasons and of the year. 


Dec. to Fehr. 

March to May. 

June to Aug. 

Sept, to Nov, 

Year. 

35 

51-3 

67.-6 

51-5 

' -St ... , 

51-3 
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Bt5shia, in Khotan, Turldstan. 


Latitude North. 
36° 26' 


Longitude East Green. 
78° 19' p 


Height. 
9,310 feet. 


Biisliia was the first settlement we met with to the north of the watershed of 
tlie Karakoriim, situated on the northern slopes of the Kuenhien, after 22 days’ 
travelling through highland deserts. When we arrived we found the inhabitants, 
nomadic Turks, i)artly in tents, but some of the families had not even put up their 
tents; also loose stoneheaves and caves are used as shelters; barley and corn are the 
grain they cultivate. 

Those cold descending afternoon winds experienced all along the southern side 
of tlio Kuenluerd were no more felt here; in August the predominating current was 
northerly but very mild. 

The grain was to be cut “in about a fortnight,” viz. in the first week of September; 
this from analogy with tlie Alps of Europe — in latitude they differ about ten or twelve 
degrees only from the regions of Khotan and Yarkand — would allow one to estimate the 
mean temperature of the year and the seasons as being eq[ual to that of about 
5,500 feet in the Central Alps and to differ little from the following approximations: — 


Doc. to Febr, 

March to May. 

June to Ang. 

Sept- to Nov. 

Year. 

22 

45 

(>i 

45 

43 


^ Comx>are p. r)2(). 
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YiaKAND, the capital of Turkistan, 

Latitude North. Longitude East Green. Height. 

38° 10' 74° 0' 4,200 feet. 

An approximate value of the temperature for the northern basis of High Asia, 
for the depression of Yarkand separating the Kuenluen from the Sayanchan, may be 
deduced, by combinations of Leh and Skardo for the lieigM, and by an additional 
correction (I found it = — 2“ Fahr.) for the difference of latitude from the map of 
isothermal lines referred to the level of the sea. The approximate means I obtained 
are the following: 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

38 

54 

69 

56 

54 




PART IT. 



MEASE OF TBHPERAHIEE WITH HEiaHT; 

AND 

CONNEXION WITH PHYSICAL PHENOMENA. 




THE CONSTRUCTION OF THE PROFILES. 


Characteristics of the lower and the tipper contour. Alpine and Indian profiles. Graphic representations on Plate IV 

of the Meteorological part of tho Atlas. 


TliG decrease of temperature with height cannot be so easily deduced from the 
different stations as might be expected, since they are not equally enough distributed 
over the various regions; graphic representations may be so contrived as to assist in 
obtaining results of general value; but tho delineation of a profile uniting topo- 
graphically the types of the three chains of High Asia — Himalaya, Karakorum, and 
Kuenluen — offered various difficulties. Though the direction of the profile could be 
easily cliosen so as to show, sufficiently well, types of the pifincipal crests and depres- 
sions, the meteorological modifications peculiar to the eastern parts, in consecpience of 
the predominant moisture and southern position, then remained to be completed by 
explanatory details. Another difficulty was, that the horizontal and the vertical 
dimensions had to be represented on scales widely differing. 

The general elevation of the mountains above the plains both in India and 
Turkistan, and the great difference in height between the peaks and valleys — all 
being so much .greater than the respective dimensions of Alpine profiles — would 
have resulted in the production of a succession of needle-shaped points, with scarcely 
any characteristic individual features, had I followed here the same plan as formerly 
in my researches concerning the physical geography the Alps. 

IV. 


68 
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the isothermal PROPIIjBS op high ASIA. 


Jot the deliaeation now before me I found it best to proceed from left to 
rio'bt, in conformity witli reading in general ; tbe somewbat westei ly position of tlie 
northern part must be' noticed therefore as a deviation from the representation which 
might be expected from the ordinary succession ofi maps. 

As to the vertical section, I found it best to keep two separate profiles, one repre- 
senting the lower slopes, valleys, and passes, the other including the predominant peaks. 
Even in this form there is unavoidably a considerable exaggeration of tlio inclination ; 
but, to a certain degree at least, by uniformity in the deviation from nature, a com- 
parison of topographical character is not thereby completely excluded. Though certainly 
disfigured, the section still remains an outline of nature for the loarnod eyo. The 
diagrams now given in a descriptive form, in reference to their leading features, 
are those contained in the fourth meteorological plate of the Atlas; they will 

allow of one’s remarking unexpected differences between the dilferent parts of 
High Asia. 

In these figures the lower one of the two profiles shows tlie accumulation ol’ solid 
matter raised up along the crests as a predominating feature; to our lelt, on the 
Indian side of the Himalaya, the first slopes facing the plains are, at tlu) same time, 
those where the principal sanitaria are met with — most of which arcs iiuhidt'd within 
the small variation of 6,000 to 7,500 feet. It so lia])})ons jliat tlui isotlicrmal liiuis 
of the year — from reasons of a more general cliaracter than the topography ol' tlu^ 
Himalaya alone — remain nearly parallel to its mean direction; th(> consis numci' is, that, 
in reference to the mean temperature of the Year at least, stations in tin; out('r 

Himalaya, of the same height but in parts at a very great distaaicc I'rom each otliiu*, 

differ remarkably little. We observe nearly the same in the hoi season aiul in .AidNnin: 

and, whilst in the cooZ S(sa50» it is the influence of latitude which slmws itst-lf nuu-i' pre- 
dominant, in the rainy season the difference of longitude beconu's niort; ixnverful— •:», 
more westerly position creating a remarkable increase of lieat together with a deci-euse 
of ram. A little prominence is next seen, representing the, typi^ of isolated p(*aks 
and ridges in the immediate environs of the enter stations. — The, sl()i)es Ituuling up to 
the higher parts of the principal Himalayan crests arc modified at their basis 
by the flats coinciding with the principal region of inhabited plat-es in the 
interior, higher up they are followed by the terraces — fre<picnt euougli, though not 
forming a uniform band througbont— where the last pasture grounds are mot with, 
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surrounded to the north by the walls of rocks and snow. On the northern (Tibetan) 
side of the Himalayan crests the hats of the highest pasture grounds are considerably 
more elevated, 15,200 feet being their average height; and, in analogy with the inclin- 
ation of the slopes — this being in general more gentle in Tibet — we even see occasion- 
ally a well-marked plain of very little inclination in elevation between 18,500 to 

19.000 feet in the glacial regions of the Spiti neves. 

In profiles such as the one here described Passes are generally drawn so as to 
form the highest point; but I found it more ^characteristic to add to each side of the 
passes the profiles of their next environs. Thus, not only the feature of a pass as 
such becomes better defined, but also the modification of the environs becomes 
apparent at the same time ; they vary equally with the country, and are also important 
for the practical use of the pass. 

In Tibet, notwithstanding its various topographical modifications, the principal 
feature which must first show itself in a representation limited to an abstract, as the 
one before us, is that of a wide opening between the two principal chains. W e see 
a broad valley with elevated basis and slopes gentle enough — only those declivities being 
steep which are tho immediate effect of the erosion of rivers; and they are gigantic, too, 
for it is not unfrequent that the cutting of the rivers can be traced to a depth of 

2.000 to 3,000 feet.^ 

The dex)th of the river-beds produces a local modification of drainage and humidity 
of tho soil, but its participation in the gradual alteration of climate in its thermal 
elements is not less imi)ortant. ^ Erosions exercise a considerable influence upon the 
circulation of the ascending currents, the accumulation of cold air in winter, and 
the evaporation — therefore a few words may be added here about them, though in 
aritici])ation of the geological considerations. 

In the Aljps, for instance, erosions of 500 to 600 feet are rather unusual. In 
the IUmdlaija, the mean depth is 1,200 feet at least, and many a place, where a 
limited resistance of the soil facilitated the action of the water, shows a cutting much 
deeper still. The lowering of the river-beds to such considerable depths has produced an- 

^ I have liad occasion already to allude to the remarkable modifications hy erosion in connection witlx the 
question of 2 )ennanent alteration of climate^ p. 135 of this volume. 

2 The deep barrancas of the Andes allow one to suppose a similar mfluence, though it has not the chance of 
being quite so powerful, sinco the Andes have nothing analogous to those suriaces of neve and glaciers so frequent 
in the Himalaya and in Tibet. 
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other phenomenon Yery characteristic for the topographical conditions of the Himalaya, 
and one not without influence upon its climate, viz. the complete drainage of nearly all its 
lakes. Lacustrine deposits, the regular alternation of level flats and steep ascents in the 
basis of many valleys, &c., prove the existence of lakes in numerous places; generally 
the river running through has so completely drained them, that now even the humidity 
of the soil in the lacnstriue flats is no more unusually great. As we had nowhere 
found attention drawn to this fact by previous observers, we were the more careful 
as regards the interpretation till the number of such localities and the regularity 
of their lacustrine forms had decided the question. 

As lakes still existing in the Himalaya, one near Nainital, and two in Kashmir, 
are the only ones^ worth mentioning; the tAvo latter are small and shallow fragments 
when compared to the surface distinctly marked by the traces around them in the 
lacustrine basins now drained by the JMlum river. ^ 

In T^et, too, by far the greater number of lacustrine basins are now empty; 
the few remaining are brackish — in consequence of their gradually drying up. This goes 
on still, its beginning may be considered to have coincided with the period when a certain 
number of the sheets of water around them had gradually disappeared by drainage. 

Their height, at present, differs but little from about 15,000 feet: I say at 
present, since, when following the principal line of salt-lakes on my way to Ladak at 
much lower elevations I met with a great number of lacustrine basins well marked 
as such by their form and by the saltish smootliened soil, but now completely dried 
up; these were much more numerous than those still partially tilled. The liighest 
salt-lake I found was the Tso Hagar, in Ladak, nearly 12 miles south of the Indus, 15,693 ft. 
As topographically of greater importance, the Mansaraur and the Rakus Tal Lakes, 
about 15,250 feet in height, must be mentioned; they are situated but little below 
the flat high ground separating the eastern and western parts of the longitudinal Tibetan 
valley and of the river systems diverging from here into the oceans to tlie east 
and west of India. 


1 The Me ia Bhutan upon which Turner, in October 1783, skated to the admiration of the Bhiitias, is as to 
its size insignificant, rather a pond; later in winter the ice melted away again. Turner’s “Bhutan,” p. 355. The large 
lakes, on the contrary, once frozen, keep their covers of ice till late in spring. See above, p. 527 of this volume. 

A Panorama of the Chunar lake is given on Plate 18 of the Atlas ; it is so shallow that all over its surface 
“floating gardens” rafts covered with earth for cultivation — are fixed iu the ground by poles being pushed down 
between the trunks; compare p. 509. 
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The depth of the erosion in Tibet is the more surprising if we compare it with 
the small quantity of atmospheric precipitation. But the circumstance that all its 
action chiefly coincides with the melting of the snow, increases its power, as does also 
the geological condition of the country : its rocks are less hard (being chiefly jurassic) 
than those in the Himalaya. And ^ even an apparent increase of erosion can be the 
consequence of rain being not too great, and limited to the hibernal period: the 
decomposition of the forms originally produced by erosion must be much less rapid 
than in those regions where rain is excessive throughout. In Sikkim we positively 
see a fact of the opposite nature; there the decay of the lateral slopes is already 
so remarkably modified by the power of the heavy rains, that it is not easy to 
recognise the upper limit of erosion without entering into a critical analysis of the 
forms as well as of the deposits. 

One peculiarity more must l)e mentioned here to complete the orographic 
characteristics: the non-oxistonco of cascades. This too is a consequence of the 


gi'eat erosion and is not chiefly modified by the quantity of atmospheric precijiitation — 
wliere could this differ more, within distances so small, than in the Himalaya and 
Tibet? — but by the extent of the river systems. Traces of cascades are wanting as 
little when looked for as those of the lakes. ^ 

Plateaux are not met with at all in the Himalaya, and although they do occur 
in Tibet, as detailed already in our hypsometrical tableau,^ they are neither large nor 
numei-ous: flat open valleys with an elevated basis and ridges of no very great 
elevation along tlieir sides are no plateaux; this is the more to be kept in mind in 
the analysis of tlie physical geography, as the configuration of the surface is an element 
so important liere too. 


The farther we follow the Dihong and its tributaries to the east, or the S4tlej 
and Indus to the west, the oftener do we meet with places of minor elevation, such 
as Lluissa or Skardo; in the section of my profile I did not descend beyond the 
lieight of the Indus near Leh, as this fairly can be considered as characteristic for 
the average height of a great number of inhabited places, the highest of them, the 


1 

* Compare p. 13(), note. Only on the northern side of the Kuenluen, during one descent into the plains of 
Turkistan, we saw the first fine waterfalls, where the slope of the chain is short and steep. Little sheets of water like 
a “cascade” near Darjiling, or one I met below Narigiin (drawing Or. No. 388), are scarcely worth mentioning. 

“ “Results,” Vol. II., p. 480. 
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Buddhist monastery Hanle, even going up to 15,117 feet; Skardo, tlie only place in 
Tibet below 10,000 feet for which I had meteorological data allowing to deduce 
monthly means, had to be marked therefore within the section, not in a contour- 
shaped part of the profile, as I equally had to do it with the stations in the interior of the 
Himalaya. If not placed in this form a' narrow cut disfiguring the principal features 
would have had to lead down to every one of my stations which did not happen to 
coincide with the outer contour of the section. The highest pasture grounds are met 
with above 16,000 feet (e. gr. Larsa, 16,349 feet, near the Takelang Pass): in reference 
to their topographical character they differ less by reduced inclination from the parts 
above or below them than is the case in the Himalaya. 

The passes, even those leading over the principal crest, over the Karakorum chain, 
are wide openings; their slopes are remarkably fiat, and more so still to the north 
than to the south. The peaks surrounding them differ but little in height from 
the crest in general; the Sasser peak, alluded to here by the needle to the left of 
the pass, where we found the height by the barometer to be 20,120 feet, whilst tlie 
pass close by was 2,370 feet lower, is an instance rather exceptional than frequent. 

The part following next, the space between the Karakorum and the Kuenliien, is 
occupied by vast plateaux of great uniformity of heiglit; tliey would ax>pear more 
distinctly still as such in my section were not the difference between the liorizontal 
and vertical scales so great. 

In the u^per one of the tivo profiles^ in the representation of the x)eaks, I Ibund 
it more difficult still to unite them in distance iiroportionate to the length of tlie basis 
and to give to the various peaks the respective height without comx)letely losing the 
individual forms; I therefore limited myself exclusively to taking up the outlines of 
the very highest crest and to giving in every group only some of the most characteristic 
peaks, a selection which could not ever be made throughout according to height alone 
since peaks of first rank so frequently are surrounded by neighbours nearly equally 
high but no more so important as those at some distance, where height again begins 
to increase and local maxima are found reappearing. The two xiredominant groups 
of Peaks also coincide with the two principal crests, Himalaya and Karakorum. 

In the seven Plates of Panoramic Profiles of the Atlas most of the prominent 
peaks may he found united.^ Although not unfrequently small enough, in consequence 

* The “Views” contain many aspects more detailed. 
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of their distance from the point from which the panoramas were drawn, they would 
occupy a length of some 15 feet when arranged along one general section from 
India to Turkistan; in the thermal profile here before us within the distance of a 
few inches some of , their features had to be sketched. 

In the third chain, the Kiienluen, all my data are limited to what we could see 
and measure from our own routes. The information we gathered from natives was 
vague enough, as usual; but at least it sufficiently corroborated our own impressions 
as to the individual character of the peaks- They do not increase in height in the 
same proportion as we see the principal crest rising up, and the slope descending to 
the north from this group of peaks is considerably flatter than the Himalayan descent 
on the opposite side, facing India. As to the ICucnluen itself, its southern side is 
less steep than that toward Turkistan. 

A section of the Alps with isothermal lines is added for comparison. 

For tlie profile of the Alps^ I liad not felt the necessity of reducing so much “m 
proportion^'' the scale of lioriiiontal extent as I was now obliged to do it in the section 
of High Asia ; in the Alpine profile, therefore, peaks, valleys, and slopes could be united 
l)y one general outline ; I kept tins form in the reduction added to the present plate, 
the more as it is at the same time an example of a difierent method of delineation. 

In length the Alpine profile should have only % of its present dimensions on 
the same scale as it actually is in height, with the profiles of High Asia for the 
seasons (on tlie plate to the left and right of the profile for the year). 

To facilitate a comparison with the profiles of High Asia I have inverted, the 
])osition of nortli and south in comparison to the original in my “Researches” in the 
Ali)s; tlie lines I did not reconstruct for degrees of Fahrenheit in round numbers; but 
I reduced them only in siy.e; tins allows one, at the same time to determine at once 
tlie values according to Centigrade or Reaumur, the scales which we find quoted nearly 
(ixclusively in Alpine literature. At 50 degrees, besides, we see passing the lowest 
line of the isothermal profile of the Alps, whilst that of High Asia is still intersected 
by tlie line of 73° Fahr. This, too, as well as the dimensions, must be alluded to here 
to complete the comparison; from Avignon to Vienna, for instance, the difference in 
longitude is IF//; fliG breadth of the Alps showing a difference of only 4° in latitude; 
whilst for High Asia the longitude differs from east to west 25°, the latitude more 

' “Physical Geography of the Alps,” Vol. I., Plate VII. 
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than 10°, The surface overtowered bj the Himalaya, Karakorum, and Kuenliien is 
fully more than 10 times that covered by the Alps. 

The profiles from various parts of India, including the Nilgiris, given in Plate III. 
of the meteorological part of the Atlas, are drawn so, in analogy with that of the Alps, 
that only one contour line is used. What I give there is all I could put together in 
a graphic form from the tropics next to the equator. Por the mountainous 
regions of Africa, even of tropical America, positive data are not numerous enough to 
allow a representation of isothermal profiles. In my profiles from India another 
modification was introduced: a dotted line is drawn. The dotted line shows the 
the contour which the topographical section ought to have for the actual temperature 
of the season, supposing the value of the decrease to have remained the same 
throughout the year.® 

To the outlines of High Asia an analogous combination could not well be added ; 
the local conditions being so much more varied in height and distance, and what is 
more important still, the deviations, as we shall see, being so much greater in the 
central parts, that all approximate uniformity in type — an important condition for easy 
comparison — would necessarily disappear. 

Por High Asia five profiles are given in Plate IV. of ,tlie Atlas; tliat for the 
mean of the year, on a larger scale, also contains such hypsometrical data as are 
in immediate connexion with the combination of various meteorological elements — not 
with temperature alone — such as the limits of inhabited j)laces, pasture grounds, vege- 
tation, snow-line, and glaciers. 

The snow-line had also to be reproduced separately in each of the four pro- 
files of the seasons. In the scale here used its level in summer does not differ much 
from its absolute maximum (shown by the dotted line in the j)rofile of the annual 
means) ; but when we come to compare more closely the lines, as well as the numerical 
data, we stiU see some deviations appreciable enough. 

The passes across the principal chains (of which few only could be shown here) 
have the following mean heights: in the Himalaya 17,800 feet, in the Karakorum 
18,700 feet, in the Kuenliien 17,000 feet 

» “Physical Geogi-apliy of the Alps," Vol. L, Plate VII. 

“ For details I refer to p. 140. Here it may be sufficient to repeat, that a place too warm iu a season when 
compared witb. the mean of the year is placed now below the real contour, and vice versa. 



THE CONSTEUCTION OF THE PEOFILBS. 


545 


The depressions surrounding and separating the different parts of the profile are 
the following: 

Indian plain, along the southern border of the Himalaya, 660 feet high. 

Valley of the Indus, in Western Tibet, the principal separation between the chains 
of the Himalaya and Karakorum; height near Leh 10,723 feet. 

Karalcdsh valley, a wide de|)ression separating the chains of the Karakorum and 
the Kuenluen; height near the Nephrit (Yashem) quarries of Gulhagashen 12,252 feet. 
This is not far above the bend of the river where it breaks through the chain of the 
Kuenluen. 

Ilain of Turkistdn, near Yarkand about 4,200 feet. 



THE ISOTHERMAL TABLES. 


i 

Materials. Tables for the year and the seasons. 


Tte calculatioii of the isothermal tables is based upon the means of the stations 
gi-ven above and upon a great number of isolated observations made during our travels, 
also beyond the limit of permanent habitation, and at elevations so considerable that 
they are approximatively comparable to the temperature in the free atmosphere.^ 
Amongst the results which I obtained from a chaotic mass of calculations, the 
following may be mentioned as the principal features: — 

The rate of decrease varies little as long as the same local forms prevail, but it 
becomes at once more rapid when we approach the heights where a somewhat 
sudden decrease of solid mass takes place, viz. where the ridges and jieaks begin to 
predominate.^ In the Alps this may be roughly estimated to be the case at about 
6,000 to 7,000 feet in height; in the Himalaya it is at about 17,000; in both 

regions it coincides, not quite accidentally, with the limit of trees." In Tibet tlie 

% 

In order better to define the decrease also at places for which I had but a limited number of observations, 
such reductions were made as I have alluded to p, 112, Note 1. In referring these values to periods of longer 
duration care has chiefly to be taken that two stations thus compared are not very distant, and— -what is not less 
important— that they belong to the same type of climate. 

^ What I allude to here may best be illustrated by the following analogous consideration. Suppose we had a 
plastic model of the country cut through horizontally into sections of equal height or thickness ; the succession of 
those two sections which show the greatest difference coincides with the region where the decrease of solid mass is 
most rapid. 

This participation of a topographical element also explains why the limit of trees does not so completely 
coincide with the same isothermal line throughout, even if we compare regions not very distant. 
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region of a ratlier sudden decrease of solid mass is considerably higher, and varies, 
with the general elevation of the country, between 14,000 to 15,000 feet. 

A jieak, or the ridge of a pass, compared with a valley, has the chance of showing 
a decrease of temperature greater in summer and smaller in winter than the comparison 
of two objects whose forms are of the same nature. 

The more a peak is isolated the more it will approach the temperature of the free 
air;^ and such objects alone, if exclusively compared, can allow of our drawing some 
conclusion in reference to the free air. 

The tables here following show the position resulting for the lines for every 
5 degrees h’ahr., and the elevation corresponding to the decrease of T Fahr. is added 
in the margin. ‘ 

The “ mean coefficient of decrease of temperature with height” is the arithmetical 
mean of all those marginal numbers, viz. of all the elevations corresponding to a decrease 
of 1° Fahr. (It is not simply deduced from the difference between the highest and lowest 
temperature, being divided by the relative lieight of the peaks or crests). By intro- 
ducing the single values I obtained at the same time a result in conformity with the 
relief of the mountain systems, viz. with the height actually existing.^ 


^ Also tlic balloon ascents showed great irregularities in the decrease of temperature in the free air. In Europe, 
above England, Glaxsher had obtained, as detailed in the British Association, 1863, on an average a decrease of 
1" Eahr. for 300 feet at about 4,000 feet, the change being considerably more rapid below this stratum and less rapid 
above it. 

* This mode of calculating also presented means for testing the values independently obtained in the seasons: 
the mean of tlua sum-total of the differences in the four seaaoixs had to agree, as it actually did, with that deduced 
from the isothermal lines of the year. 


69’*' 
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Isotliermal tables. 


A. Mean of the year. 


Temp. 

Fahr. 

Himalayan 
borders facing 
India. 

Interior of the 
Himalaya, 
sontliern slopes. 

Western Tibet, 
northern slopes of 
the Himalaya, 
Karakorum. 

Kuenluen; both 
slopes of the crest, 
and borders facing 
Central Asia. 

Temp. 

Fahr. 


Height. 

Diff. 

Height. 

Diff. 

Height. 

Diff. 

Height. 

Diff. 



0 



' 





75% 

70 

2,200 

400 

0 

... 





70 

65 

4,200 

400 

1,950 

390 




* * * 

05 

60 

6,200 

400 

3,950 

400 





GO 

55 

8,200 

400 

6,000 

410 

7,000 


3,400 

• • • 

55 

50 

10,100 

400 

8,050 

410 

9,000 

400 

5,100 

340 

50 

45 

10,900 

360 

10,100 

410 

11,000 

400 

6,800 

340 

45 

40 

13,700 

360 

12,150 

410 

13,000 

400 

8,500 

340 

40 

35 

15,500 

360 

14,200 

410 

15,000 

400 

10,550 

410 

35 

30 

17,300 

360 

16,250 

410 

17,000 

400 

12,600 

410 

30 

25 

19,100 

360 

18,300 

410 

18,900 

380 

14,6.50 

410 

25 

20 



20,3.50 

410 

20,800 

880 

16,600 

31)0 

20 

15 


. . . 

22,400 

400 

22,650 

370 

18,550 

31)0 

15 

10 


- . . 

24,400 

400 

24,500 

370 


. . . 

10 

5 


- . . 

26,400 

400 

26,300 

3(10 


. . . 

5 

0 



28,400 

400 

28,100 

j 

3G0 


— - _ --ixrzirr 

0 


General mean coefficient of decrease of temperature for the year 3iJ() feet for 1° Fahr. 

In reference to means for the different parts, I obtained: — 

[For the Himalaya and Tibet 385 to 400 feet for 1° Falir., values alternating 
mihin the groups being modified by the topographical conditions; for the Kuenluen 
380 feet is the height corresponding to the decrease of 1° Fahr. ‘ 

In the Himalayan borders facing India, where the increase of temperature, on account 
of the vicinity of the Indian plain, is felt most distinctly, the lower parts have a slow 
decrease, but above heights of 10,000 feet it becomes more rapid than the general mean. 

' For the Alps I had obtained 320 feet for 1° Fahr. (=540 French feet for 1° Cent.). “Phys. Geogr. of the Aps,” 
pp. 334-370. A comparison of the results for various other mountain systems is also given in the same vrork, p. 347. 
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In Tibet the relative accumulation of beat up to 17,000 feet is followed, in the 
regions still higher, hy a gradual conformity with the environs in general; the decrease 
with height becoming now somewhat more rapid than it is at an e(][ual height in the 
interior of the Himalaya, southern slopes. — The borders of the Kuenluen facing Central 
Asia, and the plains of Turkistan from Yarkand to Lake Lop, are nearly as warm in 
summer as the Indian side of the Himalayan crest (at equal heights); this increase 
is somewhat felt still in the mean of the year for heights up to 3,000 and 
4,000 feet. 

As to the annual variation at. different heights, the numerical tables of the 


stations can be compared up to 11,000 feet. With respect to variation and absolute 
extremes at greater heights, even those of the Alps cannot be determined with certainty; 
we obtained only recently some isolated data. However, for High Asia, too, we may be 
guided by them in forming some approximate ideas, considering that the annual mean 
calculated for Mont Blanc gave — 5° Fahr.,^ while for Gaiirisankar and Dapsang it is 
0° Fahr. On Mont Blanc Ool Eobeetson had |)ut up, July 16th 1860, several instru- 
ments; one OaseitjA minimum (No. 314) was found in good order by Mr. Blandeori) 
six weeks later; August 30th it stood at — 17° Falir. 

As maxima for the highest Alpine peaks temperatures of 50° Fahr. may be 
named, suck as shown by the observations of Zumstein on one of the Monte Eosa 
peaks. The coldest temperature known to me for St. Bernhard is —22° Fahr.'** 


‘ SCHLAGINTWEIT, “Pliyp. GreogT. of the Alps,” Vol.L, PP.S72-374. 
Ibid, p. 371. 
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B. Seasons. 

1. Winter': December, January, February. 


Temp. 

Fahr. 

Himalayan 
borders, facing 
India. 

Interior of the 
Himalaya, 
southern slopes. 

Western Tibet, 
northern slopes of 
the HinQd.laya, 
Karakorum, 

Kuenluen, both 
slopes of the crest, 
and borders facing 
Central Asia. 

■ 

Temp. 

Fahr. 

Height. 

Biff. 

Height. 

Ditf. 

Height. 

Diff. 

Height. 

Diff. 

65 

60 

55 

0 

2,000 

4,000 

400 

400 

0 







65 

60 

55 

50 

6,100 

320 

2,100 

420 





50 

45 

8,200 

420 

4,200 

420 





45 

40 

10,100 

380 

6,400 

440 



3,600 


40 

35 

j 11,800 

340 

8,500 

420 

7,200 

• • • 

5,400 

360 

35 

30 

13,400 

320 

10,600 

420 

9,100 

380 

7,200 

360 

30 

25 

' 15,000 

320 

12,700 

420 

11,000 

380 

9,100 

380 

25- 

20 

16,500 

300 

14,800 

420 

13,100 

420 

11,000 

380 

20 

15 

18,000 

300 

16,800 

400 

15,200 

420 

13,000 

400 

15 

10 

19,500 

300 

18,700 

360 

17,300 

420 

15,000 

400 

10 

5 




20,500 

360 

19,400 

420 

17,000 

400 

5 

0 



22,300 

360 

21,400 

400 

19,000 

400 

0 

5 



24,000 

340 

23,300 

480 



5 

10 



25,500 

300 

25,100 

360 



10 

15 



27,000 

300 

26,600 

300 



15 

20 



28,500 

300 

28,100 

300 



20 


Mean coefficient of decrease of temperature = 380 feet for 1° Fahr. 


Tiie heating influence of the tropical plains reaches — but does not pass beyond 

the Himalayan crest. In Turkistan, vice versa, the cooHng influence of the general 
depression of temperature in Central Asia becomes apparent. 
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2. Spring: March, April, May. 


Temp. 

Fahr. 

Himalayan 
borders, facing 
India. 

Interior of the 
Him&laya, 
southern slopes. 

Western Tibet, 
northern slopes of 
the Himalaya, 
Karakonim. 

KuenWen; both 
slopes of the crest, 
and borders facing 
Central Asia. 

Temp. 

Fahr. 

Height. 

Diff. 

1 

Height. 

Biff. 

Height. 

Diff. 

Height. 

Diff. 

78 

0 



. . . 


• « « 




75 

2,000 

400 

0 

• • • 


. . . 


• . . 

78 

70 

05 

4,000 

5,750 

400 

350 

1,800 
3, GOO 

360 

360 


. . . 



75 

70 

GO 

0 0 

50 

45 

7,400 
5), 000 
10,550 
12,100 

330 

320 

210 

310 

5,400 

7,200 

9,000 

10,800 

360 

360 

360 

360 

7.000 

8.000 

1 0,750 

380 

370 

3.200 

5.200 

7.200 

9.200 

400 

400 

400 

Go 

GO 

55 

50 

45 

40 

13,050 

310 

12, GOO 

360 

12, GOO 

370 

11,200 

400 

40 

35 

30 

15,200 

10,750 

310 

310 

14,400 

1G,200 

360 

360 

14,300 

15,900 

340 

320 

13.200 

1 5.200 

400 

400 

35 

;10 

25 

18,300 

310 

18,000 

360 

17,500 

320 

17,150 

31)0 

25 

20 




19,700 

340 

19,200 

340 

19,100 

3510 

20 

15 




21,400 

840 1 

20,000 

840 


, • • • 

15 

10 




23,100 

840 

22,600 

840 



10 

5 

5 



24,800 

840 

24,300 

340 


. . . 

0 



2G,5()0 

340 

26,000 

340 



0 

5 



28,200 

340 

27,700 

340 



5 


Mean coefficioiit of decrease of temperature = 300 feet for 1° Fahr. 


^riiis poriod Ijeiiig tlic hot dry season of the Indian plains, the temperature also 
rapidly incroaseH in the Flimalayan borders next to India; for the Himalaya in general 
t'he clningo is very gradual in temperature and moisture; heavy rains are not unfre- 
qiicnt in May. In Tibet the greater increase of temperature takes place near the end 


of this season. Marcli and April are still cold and very rough at many of the 
inhabited places. 


Witliiii the various groups we find stations situated in valleys remarkably cooled 
in consequence of the accumulation of air brought down by descending currents. The 
same we observe in the plains of Turkistan to the north of the Kuenluen. 
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3. Suminei': June, July, August. 


Temp. 

Fahr. 

Himalayan 
borders, facing 
India. 

Interior of the 
Himalaya, 
southern slopes. 

Western Tibet, 
northern slopes of 
the Himalaya, 
Karahonim. 

Kuenluen, both 
slopes of the crest, 
and borders facing 
Central Asia. 

Temp. 

Fahr. 


Height. 

Diff. 

Height. 

Diff. 

Height. 

Diff. 

Height. 

Diff. 


86 

0 








86 

85 

500 

500 

0 

» • • 


. . . 



85 

80 

2,500 

400 

1,000 

360 


. . . 



80 

75 

4,500 

400 

3,600 

360 


• • • 



75 

70 

6,250 

3.50 

5,500 

380 

6,250 

• . . 

5,000 


70 

65 

7,850 

320 

7,500 

400 

9,600 

670 

7,250 

450 

65 

60 

9,600 

350 

9,600 

420 

13,000 

680 

9,500 

450 

60 

55 

11,600 

400 

11,850 

450 

15, .500 

500 

11,650 

430 

55 

50 

13,850 

450 

14,100 

450 

17,500 

400 

13,700 

410 

50 

45 

16,100 

450 

16,350 

450 

19,250 

350 

15,700 

400 

45 

40 

18,350 

450 

18,600 

450 

20,900 

330 

17,700 

400 

40 

35 


• “ • 

20,850 

450 

22,500 

320 

19,700 

400 

35 

30 



23,100 

450 

24,100 

320 


, . . 

30 

25 


. . . 

25,350 

450 

25,700 

320 



25 

20 



27,600 

450 

27,300 

320 



20 


Mean coefficient of decrease of the temperature = 420 feet for 1° Tahr. 


The height of the rains in the Himalaya limits the increase of heat otherwise 
corresponding to the season, whilst for the same period in Tibet an unexpected 
accumulation of heat is observed; it is partly the consequence of an unclouded state 
of the sky, but that it is felt in heights so very great is not less the effect of the 
general elevation of the soil. 

All the higher regions of the atmosphere, thoroughly heated by the long 
duration of the currents ascending from the Indian plains, as well as by those rising 
now from the Tibetan highlands, show a comparatively warm temperature as far as 
to the north of the Kuenluen. 

A local diminution of heat is observed where the amount of rain is unusually great, 
such as at Darjiling, Naintal. The Tibetan highlands, especially at heights like the 
environs of Leh, not exceeding 12,000 feet, shovr an unusual local increase of heat; an 
a^pwTewHy rapid cooling must be the consequence when we compare them with the higher 
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to' ') ess diffeiing fiom the general conditions' of the atmosphere above High Asia 
An analogous modification is observed wherever a local accumulation of heat takes place.' 

11 ndia this season is nearly everywhere the rainy season, and the most rapid 
decrease of heat in the annual period coincides with it. 


4. Autumn: September, October, November. 


Temp. 

Fahr. 


Himalayan 
borders, facing 
India. 


Height. 


Diff. 


Interior of the 
Himalaya, 
southern slopes. 


Biff. 


Western Tibet, 
northern slopes of 
the Himiilaya, 
Karakorum. 


Height. 


Diff. 


Kuenluen, both 
slopes of the crest, 
and borders facing 
Central Asia. 


Height. 


Diff. 


Temp. 

Fahr. 


77 

75 

70. 

(15 

00 

55 

50 

4-0 

40 

85 

30 

25 

20 

15 

10 

5 

0 


0 

1,000 

3.000 
4,800 

6.000 

8,400 

10,200 

11,000 

13.400 
14,900 

16.400 
18,000 


500 

400 

300 

3(K) 

.‘ICO 

3()0 

340 

800 

300 

300 

320 


0 

2,000 

4.000 

6.000 
8,000 

10,000 

12,000 

14,000 

15,900 

17.800 

19.800 

21.800 

23.800 

25.800 

27.800 


400 

400 

400 

400 

400 

400 

400 

380 

380 

400 

400 

400 

400 

400 


8,500 

11.500 

13.500 
16,250 

17.000 

18.500 

20.000 

21,750 

23.500 

25.500 

27.500 


600 

400 

850 

350 

300 

300 

350 

350 

400 

400 


4,600 

7,100 

9,350 

11.350 
13,100 
14,850 
16,600 

18.350 


.500 

460 

400 

360 

350 

350 

350 


77 

75 

70 

65 

60 

55 

50 

45 

40 

35 

30 

25 

20 

15 

10 

5 

0 


Mean cobllicient of decrease of temperature = 390 feet for 1° Fahr. 


Jn Autumn, too, the central parts are still comparatively “too warm;” the same we 
may say of the very highest regions when compared with those down to which the 
snow begins to descend at this season. Although with the snow-fall itself an appreciable 
disengaging of heat is locally observed, it is followed very soon, for the regions a little 

lielow, by a depression of temperature in consequence of the descending currents of 
c‘old air. 


IV. 
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TEE PRINCffAL STATIONS COMPARED; 
RELATION TO THERMAL ANOMALY. 


Selection A* 4,100 'to 4,350 feet. Selection (/.• 7,170 to 7,250 feet 

„ B: 5,150 to 5,650 „ „ B: 9,300 to 11,500 „ 

The preceding tables and their profiles refer to the mean of all the regions to 
the right and left of the section drawn across High Asia; an immediate comparison 
of Yarious stations will allow ns to judge of places little differing in height and 
latitude but considerahlj distant in longitude; thus, whilst the isothermal tables show 
the variation of height at equal temperatwe, we may here analyse the temperatures 
occurring at heights nearly equal— the practical point of view for judging the more 
easily of the stations as to their local and provincial conditions. 

I limit myself to forming four such selections, including the larger places and 
beginning in the east. 
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Comparison of stations little differing in height. 


Stations. 

Height. 

Winter: 

December to 
February. 

Spring: 
Marcli to May. 

Summer: 

June to 
August. 

Antwnn : 
September to 
November. 

Year. 

Kathmandu. . . 

4,354 

48 

4 

61-9 

72* 

8 

63*7 

61*7 

Havelbagh . . . 

4,114 

50 

8 

66-6 

■ 

77* 


68*0 

65*8 

Lohughat .... 

5,G49 

45 

0 

59-7 

70 


61*2 

59*4 

Almora 

5,540 

51 

8 

65-0 

73 

7 

06*2 

64*2 

SrinAger .... 

5,140 

42 

3 

55'3 

71 

3 

58*0 

56*8 

Darjiling .... 

7,168 

43 

5 

54*5 

02 

4 

57.0 

54*5 

Simla 

7,057 

47 

0 

59*1 

66 

8 

58*4 

57*8 

MArri 

0,003 

41 

8 

50*5 

08 

2 

59*2 

56*4 

Skardo 

7,255 

34 

■ 7 

51*3 

07 

0 

51*5 

51*5 

Kardong .... 

10,242 

20 

■0 

40*0 

59 

0 

43*0 

44*4 

Kanam 

!),2!)(; 

35 

•8 

50*1 

07 

7 

54*8 

52*1 

Leh 

11,532 

22 

•3 

43*4 

02 

(i 

43*3 

42*9 

Mean of KAnam 1 
and Leh . . / 

10,400 

20 

■0 

46*7 

65 

1 

49*0 

47*5 


The stations of tlio average height of 7,000 feet shall ho chosen to begin with, 
tlieir topograpliical condition — a position on the top of a ridge — being the same for 
three of them. 

In the mean of the year the eastern Himalaya is a little cooler than the western, 
even as far up the north-west as MArri, in consequence of the greater amount of 
moisture; the stations range: Simla > MArri > Darjiling. In the cool season the influence 
of latitude makes MArii‘ already tlie coolest of the three; but Darjiling, tliough 
4° h'alir. farther to the south, is still cooler than Simla. In the hot season the in- 
fluence of latitude becomes completely inverted, MArri being the warmest of the three. 

What 1 said jibout the difference between the three stations at 7000 feet nearly 
coincides for all the seasons with the changes of the form of the isothermal lines referred 

' Kiissauli, see p. .5()f), is a little coltler still than Marri in ■winter, though it is situated close to Simla, probably 
in consequence of being locally more exposed to the winds predominating at this season. 

70- 
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to the sea-level, as in Plate HI. of the Atlas; or, which is the same, if we take the 
mean of the height and the temperature of the three stations and deduce from these 
the rate of decrease from a comparison with the dotted lines of the maps — which I 
may call, for abbreviation, the fundamental hnes- — the resulting decrease must be ex- 
pected to mry very little. 

The mean height of the three stations becomes 7,063 feet, the temperatures are: 


Dec. to Febr. 

, 

March to May. 

June to Aug. 

Sept, to Nov. 

: Year. 

44-0 

1 

; 56-7 

. 65-8 

1 

58-2 

56-2 


From the “fundamental lines” we obtain at sea-level for the basis of the Himalaya: 


Dec. to Febr. 

March to May, 

|||||||||^||Q|||M 

Sept, to Nov. 

Year. 

61 

1 

74 

85V2 

1 

76 

74V2 


In consec[uence the elevation corresponding to the decrease of 1° Fahr. becomes: 


Dec. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

415 feet. 

410 feet. 

370 feet. 

400 feet. 

400 feet. 


Viz., the rainy season only, including our summer, and a part of autumn, show a rapid 
sinking of temperature with heights 

Havelbagh, though considerably differing in height from the stations Darjiling, 
Simla, Marri, gives a rate of decrease when compared with the “fundamental numbers” 
not materially differing from the numbers just obtained; but Almora has a decrease much 
less rapid, 550 feet for the year. Kathmandu, Lohughat, affected by descending cur- 
rents, are a great deal cooler; the decrease being 330 feet in the mean for Lohughat. 
it is nearly the same for Kashmir; the “fundamental line” passing under Srin4ger 

Wien looHng back to tie tables we shall find these numbers agree very well with the mean of the 
‘differences” in the first column as high up as 7000 to 8000 feet; but it evidently cannot be expected that they 
should coincide with the value of the mean coefficient of decrease, which refers to much greater variety of 
height and extent. 
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shows a temperature of 72° Fahr., from which the decrease up "to the valley of the 
Jhilum is 1° Fahr. for 340 feet in the mean of the year. 

As to the seasons, we see for the valleys of Kathmandu as well as Sriniger, though 
much differing in extent, height, and position within the Himalayan chain*, that spring 
has a most rapid decrease; it is nearly, comparatively, coolest, this coinciding with 
the greatest melting of snow, which produces a sensible increase of descending currents 
of cooled air. In summer the decrease becomes reduced again, partly by the accu- 
mulation of heat in consequence of the enclosed position. This is the more characteristic, 
if we keep in mind that the Indian stations, even heights like Dodabetta and IJtakamand 
included, decidedly show a most rapid decrease in the rainy season, in which partake 
the marginal stations freely exposed on ridges — ^Darjiling, Simla, and Mdrri. 

For the highlands of Tibet we can compare but the western regions; Lhassa is 
still unexplored, for meteorology not less than for many a question of Buddhism. As 
the mean from Leh and Kanam — excluding as much as possible local irregularities — 
we obtain the following temperatures; 


Height. 

Doc. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

10,400 feet. 

29-0 

46-7 

65.1 

50-4 

47-5 


By introducing these values into the formula d= j p-, where his=: 10,400 ft., 

and where i',., the “fundamental number” at sea-level, becomes for 


Dec. to Fchr. 

March to May. 

June to Aug. 

■ 

Sept, to Nov. 

Year. 

1 

58 

74 

i 

80>A 


74 


the values are for d, the height for the decrease of 1° Fahr.: 


Dee. to Febr. 

March to May. 

June to Aug. 

Sept, to Nov. 

Year. 

3 GO feet. 

[ 

380 feet. 

490 feet. 

415 feet. 

410 feet. 
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The mean for the year, when compared witli the decrease obtained from tlio tiireo 
Himalayan Sanitaria, differs less than might have been expected; but evidently it dcpt-iuls 
upon different causes, as we see from the distribution within the seasons. 

In the Tibetan stations the decrease is by far the smallest in summer, when the 
great amount of surface exposed to a nearly tropical sun becomes a generator of lieat 
of unexpected power. ^ 

Large valleys in their lower parts are comparatively too cold in Tibet too. 
Tor Skardo, for instance, a decrease of one degree results for a difference in height 
of but 337 feet. 

For the higher regions Kardong also, in the Himalaya, likewise situated in a 
high valley but of smaller dimensions, is especially valuable. The fuiulaniental 
numbers are the same as those for the mean of Leh and Kanam, anti we obtuiii a. 
depression of 1° Fahr. for 


1 Dec. to Febr. 

Marcb to May, 

June to Aug, 

Sept, to Nov. 

Year. 

j 360 feet 

380 feet 

380 feet 

340 feet 

305 feet 


VIZ., a fair mean between the type of Himalayan valleys and central Tibetan highlands. 

In reference to the result of heal thermal anomaly, we can definti it thurcforti 
for the stations of High Asia as showing at equal height in the east a region too 
cold m consequence of excessive moisture, in the central and western parts a, proviiua' 
too warm in consequence of the extensive elevation all around. 

Thermal anomaly in general is the difference between the mean temp( 3 raturo ol’ a 

station (corrected for elevation) and the mean temperature of its latitude- in thin 

sense, when compared with the conditions of the globe all round the ’nortliern 

hemisphere, High Asia is too cold, or shows a negative anomaly only from November 

to February: m March it has become too warm already, but the positive anomaly 

just reaches Turkist^; from April to October High Asia is situated in the region 
too warm tlirougliont. 


' The thermal anomaly of India see above, p. 450 of this volume. 



TYPE OP THE ISOTHERMAL LINES IN THE PROFILES 

OF HIGH ASIA. 


Tho numerical elements and the decrease of temperature being detailed, the analysis 
of the form of the lines in the Plate of profiles will best make apparent wliat is 
peculiar to High Asia when compared with other mountain Bystems, and what may 
bo considered a law of a more general character. 

L Heating influence of India. 

The first modification presenting itself in the isothermal profiles, and alluded to 
already, is, that tho southern slopes of the Himalayan borders facing India are too 
warm throughout the year in consequence of ascending currents of heated air. 

The annual isothermal lines of 74 '5°, 74®, and 73° .Fahr., which, in the map of 
i.dato IV. prosent tliemsolves as running on tho sea-level under the greatest part of 
tlie outer ranges of the Himalaya, are objects of reference the more decisive as they 
are but tho junction of the stations to the west and east of the Himalaya in the 
17'uijab and Assam, ^ and unaffected therefore by the influence of descending currents, 
Homewliat modifying, as we shall see in Hindostan and Bengal. 

In the isothermal lines of the profiles the gradual change in the steepness of these 
curvatures witli the elevation is proportional to the diminishing of the influence of the 


* UnlesB I obtained tliese fundamental dotted lines the comparison of different stations for deducing the decrease 
would have been very irisiiMcient, siricD it would have remained arbitrary how to correct the effect of latitude. Even 
Patna combirKKl with ICathmaridu, or R&mpiir Boleah with Darjiling, as easily seen from the map of the isothermal 
lines, ■would give a decrease much too rapid, Pitrm and Rilxnpur being 77 *8"’ Fahr. in the mean of the year, and 
the basis below Kathm&ndu and Darjiling only 75*^ to 74*6'' Fahr. 
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plains in a vertical direction; in reference to its action towards the interior 100 to 
120 Eoiles maj be considered the limit 

The cause of the heated air being pushed on so far, in a line nearly horizontal, 
instead of rising np as ascending current in a rather vertical direction, is partly the 
consequence of the otherwise predominating direction of the wind, and is partly caused 
by the equilibrium being maintained by descending currents in the valleys. 

Such warm winds directed towards the interior must move on over Tibet at a very 
great elevation; or rather we may consider it more probable that there they have lost 
already their moving power. Even at heights of 18,000 and 20,000 feet our observ- 
ations, carefully directed to any such modification, did not show corresponding 
alterations in the direction of the winds. The Alps are analogous to the Himalaya in 
this regard, that they frequently cause the southern currents of warmer temperature to 
become lost in the higher regions of the atmosphere before they are felt along the 
surface in the northern regions. However, the breadth of the Alps being so much 
smaller, the effect is not so constant as that produced by the Himalaya. 

Along the Alpine borders a heating effect of the Italian plain is observed, but 
it is not so powerful as that of India upon the Himalaya; the Alpine profile shows 
the analogous bending in the mean of the year, and, amongst the seasons, chiefly in 
winter, when a heavy sinking down of cooled air facilitates the effect of the rising 

of warm currents; in summer little is felt of it on the spurs stretching away to 
the southern borders. 


II. Influence of great river systems and deep erosion. 

The difference between the thermal conditions of Hgh Asia and the Alps is much 
greater stiU, if we compare broad valleys. In ihe Alps, as in most mountainous 
regions of smaller elevation, the valleys are too warm in summer, too cold in winter; in 
High Asia the mighty extent of the river systems and their deep erosion has the 
effect, that places even in large, Sat steps of the vaUeys. or in the centre of lacustrine 
basins now drained, are colder throughout the year than places situated at equal height 
on slopes and ndges.^ This cooling eflect of descending currents, by being kept together 
in the deep river-beds, is even felt in the plains along the southern foot of the Himalaya. 


1 Compare tlie stations: 


Kathmandu, in Nepil; Srinager, in Kashmir 


; Skardo, in the valley of the Indus. 
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One 'would hardly suppose on first thoughts that stations in Hindostan or Bengal 
■would attract attention by being too cool; only near the opening of large Himalayan 
valleys some local reduction of the heat may be occasionally observed, but this too 
soon disappears at a little distance from the Himalayan tarai, in conseq[uence of the 
regularity of the monsoons. 

Nevertheless, when I came to compare larger surfaces, such as the region between 
the isothermal lines of 80° Bahr. to 75° Bahr., along the foot of the Himalaya (viz. from 
80 to 87° Longitude East Green.), with the territories to the south, and also those 
to the west and east of it, I made the unexpected observation that the decrease of 
temperature in advancing towards the north is in fact much more rapid along the 
Himalaya; and I found in conclusion that the descending currents are the j)PiDcipal 
cause of it. 

I am well aware that the more rax)id decrease when compared with the regions 
to the south, where altogctlier the conditions of an isolated zone surrounding tlie 
thermal ocpiator is soruowhat ('Xce])tional, cannot be decdsive; besides, also all over 
Higli Asia and to the north of it the <lec*,rea,so of heat with latitude is more rapid 
than it is in the central parts of India. But this must be kept in view, tliat in the 
Ihdnjab, at a higher latitude than that of Hindostdn, the decrease of temperature is 
mucli more in uniformity with that of Central India: whilst for the Panjdb the 
neighlxniring regions of tlio Himalaya next following are considerably less elevated, 
their cooling offoct has to l )0 ax)pliod to a much greater surface, and becomes in 
conse<pu)ncc nearly ina] tprecial )lo. 

Not BO in Hindostan, Bhe de]>rossion of the Ganges and Jdnuia river-beds, 
although 1)road at first, fjecomes narrowed between the Barer i)la,teau and the Himalayan 
l)orders; here, if descending currents have any approcial)lo influence, they must be felt 
most distinctly. And iiuhicd this X)ei-f<!ctly coincides with the zone where all over India 
the isotluu-mal lines show the most rairid decrease towards the north fiirtlier to 
th(i east, in the oi)en jhils and flats of the delta of the Gsinges and Brahmaputra, the 
isotliermal linos sliow a greater distance again, the cooling influence of Sikkim and 
Bhutan l>ecoming lost over the large surface it would have to cool. 

' Also the Alps caime a light depression of the toinperaturo of the Italian plains, as seen by a comparison with 
neighbouring regions not accessible to the influeneo of the Alps. 

IV. 
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TYPE OF THE ISOTHERMAL LINES IN HIGH ASIA. 


III. Modifications produced by beiglit and extent of elevation. 


The profile of the isotbermal lines shows next a rise in its central parts, in 
Tibet. This increase of temperature becomes more apparent still when we follow the 
lines to the northern margin of the profile through the Kuenlueii, where no ascending 
currents as powerful as those of the Indian plain exist. 

Already for the Alps^ I have had occasion to demonstrate the existence of an 
increase of temperature in the interior. For High Asia I did not fail to examine this 


result the more carefully, by the most various combinations in calculating the elementH 
of the lines, as it had to decide whether in the Alps it is a local modification only, 
or to corroborate my having interpreted it there already as the consetpionce of any 
elevation of sufficient height and extent. My observations in Asia wtvre the lietter 
for testing this as they were made in a zone so essentially differing in many 
respects from the Alps. 

In reference to the heating influence of the quantity of solid substance, 
the effect became fully apparent as such, notwithstanding the great difference of 


latitude between the Indian and Turkish border of the profile; also the liiglier posi- 
tion of the sun in these latitudes increases the effect produced by a great, sui-fnec of 
soil being exposed to insolation. In Tibet heights up to 15, DOC) feet, in the 

very centre even to 18,000 feet, present themselves as included in the bendings of 
the curves. 

In proportion to the dimension of the earth the elevation of any mountain-system 
IS so small, that the change in the distance from the centre of the eartli has no aiiprecuabh} 
influence upon its temperature (15,000 feet would he -A^ of the radius of the earth).-" 
This is corroborated by the temperature actuaUy observed in large mountain- 
systems where the lowest valleys do not descend below 8,000 to f),0()() feet. The 
decrease with height would be smaUer still were not the loss by radiation so much 
increased here in consequence of the rarefaction of the atmosphere; this is one of the 


» “Physical Geogr. of the Alps,” Vol. I, pp. 378-380.- 
’■ According to Bessel, “Astronomische Nachrichten,” 
is 3272077-14 toises, half the smaller one 32G1139-33. 


1841, Vol. 19, pp. 97-116, half the larger axis of tho earth 
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principal reasons why such mountain systems also cause a loss in the final amount of 
heat produced by the sun upon the surface of the earth. ^ 

Where, on the contrary, the ground is covered by an elevation not very high 
but very undulated, even the absolute uwiount of heat produced by insolation becomes 
greater than it would be on flat ground at a sea-level, as shown too by the stations 
of central India. ^ 

In the trox)ics such modifications are felt much more distinctly than in higher 
latitudes; but it is not unimportant either for the increase of heat developed upon 
the total surface of the earth that most of the surface of the continents and islands 
is undulated, and that even in the liigher mountain systems the q^uantity of substance 
raised compensates, partly at least, for the loss of heat by increase of radiation, contact 
with colder strata of the atmosphere, &c. 

llo <!omploto the analysis of the profile of tlie isothermal lines I have to 
mention in reference -to Turkistan, that there, too, tlie height of 3000 to 4000 feet of 
the l)asiH coimocting the Kuonluen and the Bayanshan, being a broad, platean-shaped 
valley of great extent, is somewhat too warm. At 4200 feet of height and 38° N. 
of latitude we have tliere a mean of tlie year little difiering from 54° ¥ahr. Even 
adopting 420 foot for the increase of 1° Fahr., this would give 64° Fahr. when referred 
to the level of the sea, whilst the isothermal lines to the east and west of it could 
give but 59° or (10° halir.: an increase of temperature more than equivalent to the 
decrease we siiw j)ro(liiccd by tlie Hinialaya along it south-eastern foot. 


' A pitrl. (if Kolai' lifiit, licconicH aliHorlK’d in nicltiiip enow, but the surface covered by snow and ice is small 
(‘Veil ill till! Alp.s, if coiniiurwl lo tlie total of the .surface. I had obtained in the Alps about Yoa, snow and ice cover- 
ing .h.h (<i (id ^fcoffraphicul sijuiire niilcH iipnii a basis of IJ.hOO to 4000. “I’hys. Gcogr. of the Alps,” Vol. IL, p. 501). 
Without ctdcriiig hern rdready into diiaila for the Himalaya or Tibet, it is sufficient to remark, that in coiiBcquence 
of the lower latitude the glacial region tlrnre is inu<-h srnalkjr still in proportion to the basis covered by all the 
iiiouiiiuin HyHteiii. 

'■* This could also he iiroved experimentally, in the lower latitude it became the more rapidly apparent, since 
iiisidation, ami therefore also its !dt(‘nition.s with the surrounding conditions, arc objects so much more distinct. 
I observed it by exposing to tlio sun two stone plates equal in substance, colour, and weight, hut the one flat, the 
other rough like a topograpliieal model. The heat generated was compared by the effect they produced when 
jiluiiged into two vchsoIh containing the sarne quantity of water. In these experiments at Ambala, as well as in those 
about the daily variation of tcinp(!rature, ]>. .54, Dr. Thittoh kindly assisted me in every way. 

’ A detailed nanicration of the conditions of decrease of temperature with height I have given in “Phys. Oeogr. 
Ilf tlu* Alpa,'’ Vol. Lj pp. 


71* 
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TYPE OP THE ISOTHBEMAL LINES IN THE PEOEELBS OB HIGH ASIA. 


The development of heat favoured by the configuration of the country in the 
central parts of High Asia appears therefore to become felt more towards the north ; 
as to vertical propagation it seems to be but little traceable up the highest passes or 
very elevated peaks: following the predominating motion of the atmosphere, it is 
spread horizontally before becoming lost in the higher regions. The temperature of 
the air on isolated mountains of great height also in Tibet we generally found to 
deviate but little from the mean values obtained now for BQgh Asia in general, 
temperatures which must be considered at the same time as equivalent with those 
of the free atmosphere, considering the predominating of heavy winds at such heights. 



THERMAL LIMITS OF PHYSICAL PHENOMEjNA, SNOW-LINE AND 

GLACIERS. 


Physical goograpliy presents many phonomona which, though not oxchisively 
dependent upon temperature, show so decided a connection with it, that in order to 
comjdote tho researches concerning its distribution in different provinces and at various 
heights, a comparison with at least some of the principal features has to be taken into 
analytical consideration. 

Trees, ddio organism in vegetation, as well as in animal life, being an elenaent 
of great variety, the influence of physical conditions becomes somewhat modified in 
different countries by tho species met with, therefore a few data shall be quoted 
in riiferonc-o to trees. The liighest in the Himalaya ai-e coniferous trees (not unlike 
those in our Alps): wo met with them at a mean temperature of 45° Fahr., up to 
11,800 feet. In Tibet leaf- trees, and amongst them almost exclusively cultivated 
tr(K^B, civeu fruit trees, are the highest. As the highest group of cultivated trees — 
I)ro])al)ly tho liighest leaf-trees of the globe — the poplar trees (pojaulus eupJiratica) in 
the garden of tho Miingnang monastery, 13,460 feet, must take the first place’; the 
mean tomiimviture of tlie year deduced from the isothermal profile is 37° Fahr. In 
tho Alps trees like tho cembras near Kofen^ answer to an annual mean of 31° Fahr. 

‘ For details seo above, p, 475, note B. 
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The limit of permanent habitation of men — so important for ethnograi^liy and 
national devolopment— is least comparable in reference to climate, since tbe fertility of 
tbe soil, and tbe social conditions, are not less powerful in modifying wbat we observe 
in different latitudes and at various heights. As to climate, the limits towards the poles 
show that in mountainous regions the mean temperature is not quite so low as it 
is towards the poles; but where absolute heights are so great as in many of the 
tropical and subtropical mountain-systems, the rarefaction of the atmosphere becomes 
another obstacle to human habitation.’- 

The snow-line. For comparison with temperature the snow-line is the most im- 
portant of the physical phenomena; the conditions of its existence are less complicated, 
and in any mountain-system of sufficient height snow is met with ; whilst a resulting form- 
ation of glaciers is affected much more at the same time by the topographical form of 
the country. The meteorological conditions of infi.uence upon the snow-line are ; the tem- 
perature and transparency of the air, the intensity of insolation, as well as the quantity and 
distribution of atmospheric moisture. The distribution therefore becomes so important, 
since summer rains, even up to great heights, materially contribute to reduce the 
accumulation of snow; the Himalaya, as also parts of the Alps in which summer rains 
prevail, show numerous instances of it. In the determination of the snow-line slope 
and exposition have to be taken into consideration. Slope shall be used here to 
designate at large all the depression descending on one or the other side of the 

XDrincipal crest. Also the exposition^ most distinctly that to the north or to the 

south, is of influence upon the height of the snow-line. However, for comi>aring the 
mean values as we have to do it here, the details can remain unnoticed; the data 
were sufficiently numerous, and in taking the means the calculation was based upon 
data equally distributed. In the northern hemisphere the southern exposition causes 

' In tbe outer ranges of the Himalaya, in consequence of topographical conditions, villages above 9000 feet are 

rare: in tbe interior they are found at 11, .500 and 11,700 feet; mean of the year at this height 43° Fahr. In Tibet 

the highest village permanently inhabited was Chiishul, in the province of Pangkong, height 14,400 feet, the tem- 
perature resulting being 37° Fahr. The monastery Hanle, in Ladak, 15,117 feet, comparable in reference to its 
exceptional position and purpose with the naonastery of the St. Bernhard, does not differ much in temperature, 
the mean being at the St. Bernhard, at an elevation of 8,114 feet, 80° 2 Fahr.; for Hanle even 36° Fahr. was 
obtained; but the atmospheric pressure, only 17 Va inches at Hanle, is at least 22 inches on the St. Bernhard. For 
further details as to heights see Vol. II,, pp. 473-481. 
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arise, the northern a fall, of tlie snow-line, throughout, also in the Himalaya; only the 
difference between north and south, north-east, and south-west, &c., is not the same 
in every latitude. 

When first the snow-line in the Himalaya was measured with precision, and 
the result obtained — now sufficiently proved — tliat the southern sloj^e has the snow- 
line lower than the northern one* it met with many doubts and much opposition,^ 
before this law was admitted for all the Himalayan chain. But now the analysis of 
the thermal conditions, which I was enabled to reduce for the first time to profiles 
of isothermal lines of the year and the seasons, not only showed that the isothermal 
lines for the year and the summer, winch coincided with the snow-line for the year 
and the summer, are decidedly warmer on the southern (Indian) slope of the 

Himalaya tlian those on a level with the Tibetan enow-line;® also the further result 
was ol)tainud, that in compiirison witli other zones of equal latitude, it is not the 
southern slo[)e of the Himalaya wliich is tlu'. exceptional part in reference to the 
height and thei’iind conditions of the snow-lino, but its northern slope and the other 
chains of Ti'lKd.. 

'riiis was the more imexi)ected on account of tlie enormous precipitation known, 

at least from the sanitary stations at heights of 7000 to 8000 feet, for the outer 

ranges, llowiwer, for the snow limit it is to b(3 kept in mind that at some distance 
from tlKi Indian bcu'dt'.rs, and at heights greater tlian the average position of the 
sanitary stations, 1 fouml the (piantity of rain already mucli reduced, even in 

Sikkim, 'riu^ ({iiuntity of snow as we advance is also found to be nothing 
(‘xe(!pti(jnid on the southern slope of the Himalaya, though its crest forms a sharp 
limit htdAVi'en this climate, comparatively moist, and that of exceptional dryness to the 
north of it. 

'flu' iiumericHl data wo. havt^ to take into consideration are the following. 


' lictiiil« nliHut. flit* olmcrvciK iiiuJ the viiltK’H lihUiiioil are given in Vol. II. of the “Results,” pp. 49()-5()0. 

■' SiK'h UH <.f CHpt. lIrn'oN in Journal, No. 14, l(i, I'J, 21, The doubt was the more allow- 

ithli' !ui thr hoiKiit* u(. liftii wore iMiteHtiinahul, even without Bufiiuiently talcing notice of the influence of the different 
rcoKou.; ,'.co Hntiini.j.T, ‘•rcninilawcn,” Vol. It, pp. 177-215; “Cosmos,” Vol. I., p. 44, and Col. E. Stoachev, ipril 
IS to, .Itmni. Sue. »d' Ucitgul, -V.'vIX,, “On tho Snow-lino of the Iliimilaya.” 

' This Klwii riHtH'c nhout it had heon given already in Vol. II. of the “Uesnlte,” p.4in. 
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Thermal condition and height of the snow-line: 

l,a. Himalaya, southern slope or Indian side of the chain (latitude 
from Bhutan to Kashmir, 27%° to 34y2° K.), with an annual 


mean of the temperature of the air =33° Pahr r 16,200 feet 

1. 5. Himalaya, northern slope, or Tibetan side, of the chain; annual i 

mean temperature = 27° Fahr [ 18,600 „ 

2. Karakorum-chain in Tibet, from Latitude North 28° to 36°, mean 

of both slopes; annual mean temperature =25° Bahr 19,000 „ 


In the Karakorum the exposition is of great influence. In 
northern exposition the snow limit generally is 18,600 feet; in 
southern exposition is reaches up in the mean to 19,600 feet, 
from determinations limited to Central and Western Tibet, 
scarcely differing much from the snow limit in Eastern Tibet 
either. Also the two slopes differ somewhat, that to the north hav- 
ing a lower limit of snow, but the difference near the crest is very 
small, Farther on to the north, a change in the precipitation 
becomes apparent in its influence upon the snow-line, since also 
in summer up to heights of 18,000 feet fresh snowfalls are 
sometimes observed ; rain is of quite exceptional occurrence at 
all times. 

3. Kuenltien-chain, in its west-easterly direction only varying in 
latitude between 36° and 36V2° N., southenn slope facing the 
Karakorum-chain, annual mean temperature =26° Eahr. . . . 15,800 

Northern slope, facing Turkistan, annual mean temp. = 26° Fahr. 15,100 „ ' 

^ Farther to the west, in the Hinduhiiah, lat. 35%° N., Wood (in “Personal Narrative,” &c., 1841, p. 365), when 
near the springs of the Oxns, found the snow Emit = 13,000 feet, a height so low that at all events the amount 
of atmospheno precipitation must have considerable increased; even .in Haiti the same effect is observed. In 
Hazora, to the north-east of NaugaS Lai, N. 35° 11', Long. E. Green. 75° 5', our brother Adolphe had found the 
snow limit to be only 15,600 feet. Though it was as late as end of September (1856), there was no reason to believe that 
the snow hmit had sunk already that year, as neither rain in the valleys nor fresh snow on the slopes had been 
observed. At the same time the influence of exposition had now become the more apparent : in the northern exposition 
^ e'ght of the snow line was 14,800 feet, in the southern exposition 16,400 feet; showing a difference of not less 

, 00 feet, TMs perfectly confirmed at tlie same time the supposition that that year fresh snow could have had 
nothing to do with the low ‘‘mean.’’ 
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The variations seen in these combinations of temperature and height, in reference 
to the snow-line, can best be judged of if wo compare them with data from other 
mountain-systems, especially with those from the Andes. 

The snow-line was found in the northern hemisphere, in the Andes of Mexico, ^ 


Lat. K. 19® Fahr 14,970 feet 

In tlie southern liemisphere, ^ in the Andes of Quito 15,700 „ 

In the eastern Andos of Bolivia,® Lat. N. 14® to 16°; mean temp. 

~ 34° to 35° Fain* 15,900 „ 

In tlie western Andes of Bolivia, Lat. S. 16° to 18® 18,500 „ 


Some parts, as tho tmvirons of the Paachata, seem to present a 
general covering of snow only at 2(),00() Icet, just as the regions of 
tho liigh(',st snow-limit in tho Karakoruni. 

In tlu5 Alps 1 lijul obtuined with my lu’othor AnouniE,* in a mean 
latitude of '107^° N., eoineitling with an annual mean temp. 24°*8 Fahr.; 

For tho soutlu'rn slojies 

For the nortluu’n slopes 

d’hti (*xl reines in the (*nvirons of Mont Blanc and Monte Rosa reached 
In Norwiiy the rt«iMH'tivo values are, according to L. v, Buoir,* mean 

lat. 61° N., ni(*an tt'inp. 24° Fahi’. . 6,240 to 

lA)r tlu^ Himalaya, ihei-ffeia^, on its Indian, or Boutlierii, slope, the 
sm)\v-liiH 5 is Honu'what lower than would corrospond to this latitude for 
Asia; hut. at. the mine timt^, the tropics® of America (tho dry wostern 


9,200 „ 
9,100 „ 
9,800 „ 

5,590 „ 


* lIi MiHii.tcr, “t Vjitnd Ahii'h,” lHt7, Vol. II., p. lf>e. About, tho tiiiino height was foiiud for it in Ahyniiiia, by 

111 rri’.i,; in AIijHinit'ii,” Vul. 1., p. U-i, V'.l. II., p. AJS.— 'riioso and tho following data had to Ito taken over 

li-oni the 2 ih1 Vi.l. in urili-r to l»e (•oniiwrcii horn with the eonditioiiH of toniporatim*. 

'■* nettcriiuncd by lICMHnr.tcr and PKN’Ti.asu. lIi'«iioni»T, “Conti'al Aaion,” Vol. II., pp. 16.5, 177, 213. 

■'* llt.’Minii.KT, “ KnignnnitH do gt'ologi*' i*t «tf> clinuitologio Asiathiue.” 

* S(‘iii,.i(iiNTwi;i r, “ I’byn. {Icogr. of the Alps,’* Vol. 1., p. 871b "Veh Jl.t p* 6lt4, 

■' Hiifii, in Annul., XXV., p. 1121. 

" 'Ihc tr.tidcid iwrlH «f lutUa havo no luountiiin-sysfom high t'jitmgh to havo any snowy region. Tho mean 
anniml tiMu|n‘rntiin*, in itn rnini’idritre with llio SHOW limit from the <‘(}iuit<tr to tho arctic circle, sinks from .14 7 
f(> ni K I’nlu'. Tho hnupcnituri* to whii'h tho snow- lino descowl*, wo «(•<*, is not warmer in tho higher latitudes, 
but in t.lm tropfo'.f, the romiou in that ttie nlwolute quantity of snow wliicli fails and incdtB awiiy again ih greater in 
the fropich. 
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regions of Bolivia excepted) tave the snow limit even lower still in regions less distant 
from the equator.^ In reference to the annual mean temperature it must be kei>t in 
mind that, for the southern slope of the Himalaya it is altogether only about 1 ° Fahr, 
warmer than the calculation gives it for the globe all round in latitudes from 
to 34° N. But the more exceptional we must now find the limit of snow and 
the isothermal line corresponding to it on the Tibetan slope of the Himalaya and on 
the two slopes of the Karakorum. In the rainless environs of the crest of the 
Karakorum chain, though as far north as 35° to 36°, we found many places with a 
snow-Hne of fully 20,000 feet. The highest was here in the plateau-shaped environs 
of the Dapsang Peak, where the dominating summit reaches up to 28,278 feet, and is 
surrounded chiefly by bare rocks, and deserts without either neve beds or water. 

In the Andes of America such unusual heights of the snow-line, wherever tliey 
are met with, are found hmited to a much smaller extent; on an average the snow- 
line of the Karakorum chaiu is that of ctbsolutcl^ th6 gTsaidst but it is not yet 

that coinciding with the lowest temperature. . 


In the Knenluen the conditions of atmospheric moisture are no more the same. 
Precipitations in summer, also in tie form of rain, are frequent enough, essentially 
contnbuting to dinuiush the quantity of .snow remaining, and the total amount 


being not very great altogether, some 12 to 15 inches at the utmost, it so liaj.i.onH 
that here, m consequence of latitude, the snow reaches dom to 15,100 or 15,800 I'uiit, 
correspondmg in the mean to isothermal lines of 26” Fahr,; but it also shows con- 
siderable oscillations, varying with the exposition, and coinciding frequently with 
isothermal lines of 23” to 25” Pahr._a coincidence only met with again in Norway, 
a a latitude of 61” N. The farther we proceed to the east along the Knenluen crest 


Compare Dtoochee’s “Calculations” Annal. de chim. et de phvs XIX n i tt i + • in, ^ 
rep«.ion (in mete) ot the sno^-line for an additional minute ot laLde, ftUmviog 


Latitude 
0 — 10 ° 

10 — 20 ° 

20 — 70° 
70 - 7472 ° 
74 Vj - 80° 


O’ 000 Metres 

0- 358 „ 

1- 173 

3-259 „ 

0-857 „ 


Depression 


O’OOOEngl. feet. 

1- 279 

3-848 „ 

10-691 „ 

2 - 812 „ 


Tlittugli essentially differing from many of tte local observations in rl’ff . 
enough for mean values, also show that in High Asia- it is not fh countries, these numbers, correct 

whieb is the exceptional one. ® slope of the HimaMya 
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the more this becomes regularly apparent.^ Eor the tropical and subtropical zones 
therefore, the snow limit is there absolutely the coldest hitherto known — local irregu- 
larities of comparatively small extent in the Karakorum and the Andes excepted. 

In order the better to judge of these variations, the seasons too have to be 
examined, together with the isothermal lines corresponding to the respective periods. 

The snow-line of a season is not so easily determined as that in the ordinary 
sense; local conditions are of greater and more irregular effect during the shorter 
periods. When, as usually, referred to the annual period, it is the lower limit of the 
regions covered by x)erpetaal snow, where snow does not melt even during all the 
warmer period of tlio year. Qdie snow-Um of the seasons we may define as the lower 
limit of the rijgion covered witli snow 45 days out of the 91 days; or, which is 
about the Bamo thing, wo may say it to be the lino to which snow reaches down in 
the middle of the roBpectivo sejiHon. 

The means I obtained ai'c the following; 



SiMiw-liiie (jf till' 

smd itH tlu^rnial t^aiulitioriiB 





Iliiii&kya, 


Karakorum. , 

Kuenlden. “ 


Southern slope. j 

Northoni slope. 

Mean. 

Mean. 


IIingliL 

T<'iup. 

Height, 

Temp. 

Height. 

Temp. 

Iloight. 

Tornp. 

Dec., to Fibr. 


:iH'> F. 


32® F. 

3,000 foot 

30° F. 

G, 500 feet 

32° F. 

March to Muj 


■10 „ 

14 ,()(>() „ 

:j5 „ 

15,000 „ 

3 i2l 

12,000 „ 

40 „ 

.ftiiut to Atig. 


■1.^ „ 

17,000 „ 

'13 ,, 

13,500 „ 

43 t|^ 

15,0008,, 

47 „ 

Hept. to Nov. 

1 


:ir, „ 

15,500 „ 

31 „ 

13,400 „ 

j, 

12,000 „ 

40 „ 


^ Tlu’ capltTri luirt of tlio t orritorii's Iit’rn <'xiinuncui ift cooler than the westoni part. Iior tlio fun* 

.InmioiiHl Hum vuuqmvv the tul.h* kIvch nhovc, j). 4 ir». AIbo hy the vortical diataiictj betwocn the stiow-line mid the 
isniln-niml liiifs of tin* pniftlc HurmiualiuK it tliia bfconiea very ttpimrent hero, that in nn easterly direction along 
tiic crest nl thii Kariikoiiiin or Kucithscii the snow-lino doea iwt aiiik in tbe Haroe itiotisure as the isotlieriiial htios. 

■ l'‘«r tho KuiTibioii llw iimiual nifaii tomperaturo oorrosponiling to the biww limit (in the usual sense) may 
apitotir rath.-r o.dd wls-u with the respeotive vnlacs of height and temperature in the four seasons; 

hut it it cattily uudcr»t.H.d that, no it must he if wo consider at the same time how rapidly temperature decreases 
with Itcigiit, especially in winter. 

■' In tliie MtH'.oji the smow-Iinc sinks with grent rapidity toward* tlic plains of Turkistkn, varying from 15,000 to 
KMtfH* feet, 
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TliG variation in liGigHt of tliG snov-linG is smallest on th.e soutliem slope of tlie 
Himalaja; the other groups differ considerably as to the absolute heights, but within 
each group the variations as to the seasons are about the same for all three. 
Only in the Karakorum the descent of the snow-line is less rapid, since the first storms 
with snow do not take place before late in autumn; and on the Yarkand road the 
principal pass, crossing the Karakorum* chain, 18,345, feet is passable for caravans with 
led horses and even camels during the whole year. ^ , 

Glaciers. The central profile in the meteorological plate for High Asia, also shows 
some of the lowest glaciers. 'Without entering here already into a thorough comparison of 
the glaciers of High Asia with those of the Alps, attention may be directed to one of 
the facts especially surprising to me. I found here the lowest glaciers reaching down — 
also in Tibet, notwithstanding that the height of the snow-line there is so considerable — 
to isothermal hues much warmer than those near the end of the Bosson and Clrindel- 
wald glaciers in the Alps. These end at 43*7° Eahr.;* in the Himalaya the lowest^ 
we know at present reaches down to 45®, in Tibet*’ to 48° Bahr. — a temperature 


^ But little to the south of the crest also the passes of the Karakoriinfi mountain-system are impassable in 
winter when- reaching up 16,500 to 17,000 feet. The Sasser pass, 17,752 feet, leading over extensive neves and 
glaciers, becomes regularly closed at the end of autumn. In 1856 we crossed it twice, and I had occasion to observe 
a decided alteration in the snow-line within the short period from the beginning of August to tlio middle of Sep- 
tember; it was very useful for comparison that I had still with me the second time the panoranui from August, now 
reproduced in Plate 9. The snow had already descended, in the higher parts of the view, sevei'al hundred feet, wliilst 
the bas-neves filling up the lower ravines had continued to be reduced in size by melting. In winter the com- 
mercial road from Yarkand to Leh has to turn round the Sasser crest by following the valley of the Shayok. 
Amongst the roads crossing the Himalayan crest from Tibet, in a southerly direction, none remains open all tlie year. 
Compare Yol. II., pp. 489492. 

2 ScHLAGiNTWEiT, ^‘Physical Geography of the Alps,’’ Yol. II., 512 to 518, and Plate XYIII. The Eosson glacier 
ends at 3,455 feet, that of Grindelwald at 3,290 feet. But these are by far the lowest, and very exceptional. The 
average height of the end of primary glaciers in the Alps is 6,000 feet at 33 to 34“ Fahr. 

With respect to the meteorological stations of the Alps named above, their coordinates and temperatures are : 

Lat. N. Long. E. Gr. Height. Mean of the year. 


Eenedictbeuern 47° 42^ 11° 30^ 2014 ft, 49 '(F Fahr. 

Freiburg 46° 48' 7° 10' 2078,, 48*7“ „ 

Klagenfurt 46° 37' 14° 19' 1438,, 48*2“ „ 

Mittenwald 47° 27' 11° 15' 8069 „ 49-1“ „ 

Tegernsee 47° 30' 11° 32' 2399,, 47-8" „ 


The mean temperature at Greenwich — Lat. 51V2°, height 156 ft.-— is 48*9; 50° Fahr. is considered to be the 
general mean for our globe. 

® The Chaia glacier, Lat. N. 31°, Long. E. Gr, 7872 °, in Garhv^l, on the northern slope of the Chaia pass, the 
first pass between the Bhagiratti and Jamna valleys. “Eesults,” Yol. IL, p. 352. 

^ The Bepho glacier, 9,876 feet. It is situated near Askoli, in Balti, Lat. N. 35° 41*3, Long. E. Gr. Iff 56'‘0, 
height 9,710 feet, which is one of the highest villages in the Upper BrahS^ldo valley. ‘^Eesults,” Yol. IL, p. 462. 
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little differing from that of Beaedictbeuern, Breihiirg, Klagenfurt, Mittenwald, Tegern- 
see, in the Alps. 

The principal reason is, we shall see, that the extent of the neve beds of 
these glaciers is so much greater.^ The depth to which glaciers descended in 
Europe during “the glacial period” was , considered till recently exclusively as 
the effect of a sudden change in that gradual cooling of our globe which is shown 
by all the geological periods preceding. The free communication of the polar sea 
in the north of Asia with the foot of the hills of Central Europe, over plains 
then covered by seas, is certainly one of the reasons; the depression of tempera- 
ture along the eastern shores of America when compared with the western coasts 
of Europe is an analogy still existing; but according to Tyndall’s theory a modifi- 
cation in the circulation of atmospheric steam has an important share in it too. 
(Ireater lioat in general, and, if to bo admitted for other reasons, Ebankland’s 
addition of a temporatiire then comjiaratively higher in the northern seas, iniist have 
cavis(id a grtyitor amount of precipitiUfion.^ Where this fidl in tht5 form of snow, the 
extent of neve and ghiciers nmst liav(5 been incro!is(Kl oven <luring a period in which 
the averages toinperatnro of tlio atmosphere was liiglier than at present. 

A similar condition still existing was discovered by F, v. Hoohstetteb in New 
Zcjaland. On the southern side he found glaciers excoistionally reacliing down to 500 feet, 
even in latitudes of only 45° to 44° degrees south; the averago hoiglit of the ends of 
glaciers is 2,800 letd. Sucli low descent coincadetl tliero with a shoi't distance from the 
siui, c-ansing a. great, amount of snow-fall. Thougli lie mentions that they must reach 
down to a. warm temixvratnro, ho gives no numerical detail of isothermal lines or 
local tcni])(;ratur(i to be compare<l with these most interesting phenomena. From tJie 


ina.|)H of isothermal liiu'.s of the globe, as sliown on a smaller scale in Number 11. of 
tlui meteorological plat(is, tins ternjierature at soa-lovol may lie expected to be there 
•18", oven 50° Falir. 

In High Asia, however, the canso must be a (luite different one. The descent in 
!-i'for(vnc(i to te.mperatiire 1>eing lower than in l^urope and in the Himalaya, as well as in 
’ribet, and liy far the lowest of lligli Asia (wen in the dry region of Tibet, the extent 


' Ht'sidcH li'itijH'nitAirc, the iiiclinaticm of the ground upon which a, glacier rests may also have some iiiflucncG, 
as d.itivilfil in rcKcarchcH in the AlpM quoted above, Vol. II., p. 515. This element, however, is more potent in the 
Aljttc tlum in llio lliiruiliiyik, iuid least in Tiliet. 

' MecluuiieH’ Magiizitu*, Sept, lil, ISt'ei; &c. 
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of the neve-beds must be looked for as the cause of it : the streaming together of 
ice from such large surfaces counterbalances the greater melting away lower down, where 
the temperature is already warmer. The extent of the larger Tibetan river-systems, 
even at great heights of the valleys, such as the Shayok in Niibra, the Indus and 
the Sitlej in G-narikhorsum and Ladak, has an effect quite analogous and makes 
an impression not less unexpected when you first have to overcome the difficulties of 
crossing one of the streams in provinces where the annual amount of rain or snow is 
limited to a few inches. 

Also those descending currents of air following in a peculiar modification the 
surface of glaciers down to their lowest end, which I first described in the Alps as 
■ ‘ Gletscherwind,” ^ contribute to protect a glacier with the more power the greater 
the neve field at its upper end is. 

Snowy regions, even where not directly connected with glaciers, allow one to 
recognise, wherever snow is accumulated, an effect upon the temperature of the air 
similar to that of glaciers. So we see in all seasons, that the decrease of temjierature 
is somewhat accelerated wherever we approach from below the snow limit — an 
effect the more sure to be independent of local modifications as it is the same in 
heights so widely diifering in winter and in summer. 

As another climatological peculiarity I must add, that, as it appears, the 
Himalayan glaciers at present still differ little, if at all, from the greatest size they 
had in times past, no erratic phenomena being observed there. In Tiliet a detailed 
examination proved to me that the salt-lakes are decided vestiges of permanent 
alteration of climate;® nevertheless an alteration in the size of glaciers could not be 
traced with equal distinctness. Permanent reductions in size, if they exist there at 
all, could not be separated with positive certainty from those minor oscillations 
in which decrease has so much chance of being followed again by larger dimensions. 
And, indeed, a careful examination of the meteorological conditions ^ sufficiently 

1 SCHLAGINT’WEOT, “ Physikalische Ged^raphie der Alpen,” Vol. I., pp. 366-370. 

The glacial -wind frequently exercises a great modification upon the daily variation of temperature by consider- 
ably cooling the hours of tbe afternoon and tbe first part of the night. Sea-breezes do the same, but usually on a 
much milder scale. 

== See above, pp. 134-136 of this volume. The salt-lakes were fresh-water lakes before, and are now in a state 
of gradual dessication. 

= See the summer clouds in the view of the Tsomagnalari salt-lake, Plate 28 of the Atlas, and their explanation 
as the last marks of the contemporaneous tropical rainy season (p. 521). 
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shows how much precaution is necessary in forming conclusions; for even if fully 
admitting that precipitation had been greater in Tibet before the drying-up of the 
lakes had reached its present state, it is sufficient to consider that the precipitation 
may have been greater then in the form of rain to see that its effect upon the 
extent of ice may have been a very different one. 


The present volume, although originally intended to include also the researches about 
atmosplioric moisture, had to remain limited to climate and temperature — partly 
because I found that the description of provincial climate recpiired various and delicate 
comparisons, partly liecause during the progress of the work new materials were obtained 
from Indian stiitions. They were include/d with the more care since the number and favour- 
able distribution of good stations is a most imjtortant clement for the science of 

nuiteorology as well as for c.oniUH'.ting its laws with practical (piostions. 

Tlio final olpiH’t of sc-i(inc,e is tlu^ discovery of gcjiicral laws; practical results are 
obtained less wluui sought for as Hiich, but they never fail to follow when science has 
become (un'icluMl by important additions; wo may even ctill tliem to a certain degree 
accidental, sis tht\y depend l)ut too often upon the coincidence of discoveries materially 
differing in their origin. For meteorology such a favouralde period is beginning 
now; in this ri'giinl tiu', use. of the. telegrayffi, mentioned above in connexion with 
tlia prtibahln rhmifjfrs of tJm weather^ must l)o alluded to again. The tropics have 

tht^ grsjsdost ehsiiiee of esirly sippliesition on si largo scsxle, as they show a great 

vsiihity of elimsito in their provinee-H sind at the same time the greatest regularity 
within their st‘aisons. However, si thorough knowledge and careful sifting of the 
dsitsi to !)(' chosen sis h'sidirig conditions is not less importsint, 

1 'lui ne.\t volume will offer lusiny sin occasion to show how far, the conditions of 
t(‘miM‘rsitnrf‘. being known, tin*, inodificsitions silso of other atmospheric phenomena may 
1)0 considi'red sis sleiined; even if on their first appearance they make an impression 
upon the seienfifk; trsiveller not less unexpected and powerfol than tlie scenery of life 
Sind liindscsipe. 


End of Vol. IV. 
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